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T}ii« iSii^ctation •nbodi«»« the result* of chwaioal. 
•tuditt* on tw3 s»Xanta, namsly g ^ f f i H gg^B<gnf!ii4 H««t. and 
^ffifOiW a4atm;«l§ ilanoook m% Engi. and ha» fc»®an (Uvi<kKi 
Into t\«3 chapt«r»« 9aK!«dUliVB th« <lLacua«ion» oZ tha ohapitara 
ia tha "Tliaoffotical'*« %ihioh hlghlighta tha racant adv^noaa 
in tha analytical tachni-^aa ayi^iadi to tha iaoiation and 
atruotura alucidation o£ tha atacdiOa* i t alao includas 
tho l ia t o£ stigcaaatana typa oC osn^itnaa iaolatad and 
Charcotaciaad during tho period 19S3 to 19?i* i«hich hava 
i>aan ciaaaifiad and pXacad in aix taJOlaa along nfith tha 
pi ant a of thair origin. 
Chaptar z ia oonoacn«^ with tha ohacaiatry of ataroia, 
iaolatad from tha mm^ of R^yJlAit fiyjtW^WtU Ma»t. Thay 
plant ia raputad to ba a diuratio in tho indigaootia ayatana 
o£ aadicina. T^ha hoxana axtraot o£ poiidarad »MM^ of tha 
plant* on chromatography yialdad/3-«itoatacv»i and two 
uDlcnown atarola daaignatad aa phyaanol A and phyaanol B, 
IPhyaanol A KNUI obtainad aa fina oolouriaaa naadiaa 
fAMi chlorofomimathanol*) n.p. 234-36*', r<^ J ^  « ACP (c I %, 
ehloiofom), <^3^S(P^ {M^S46). (zta colour raactiona 
r 
indicated % stscold nature. TIM V^ sptfCtrua o£ physanol A 
r«v««liKl ttio pr««anc« o£ OH gx^up, «ro»atio iiuoI«tiii, 
CM^ o*, -Cn^, oRxMtio ••t«r 9rouplsiQ« vnona gmup and a 
>C • Cif^  QCDup* Tn« pc«s«nc« ^e a iSMMsso/Ioity geoup iiaa 
indicated t;^  th« uv aiaaoi^tion at a3t »«.> i t s i>HR 
apecteuB fiiaisi£««tod algnala for t«io quatamary mothyia, 
t i o aoc^ndar/ nothyla* -CH-o«, -i | |-o-cu-, >C • Cjlj, 
-C » CH-CS'* and '^ 0l%* ^^  raadiXy £oraK»d a aonobensoata* 
«.p« 2io-»ii^« ^43^4^5 (M'''6S0} £ind a fBonaactttata, m.p. 
204-5®# 3^3^ %a^ 5 (M*S93). Tha PM»i apaotrum of atono-O-aoatyl 
phyaanoi A diapiayed on® acetyl aingl<H: at 2.Q ^gisn and a 
IH doulAlet of Btultlplata for ^cmAc at S*29 ppoi, t9ut no 
iiydeoxyl abaorption in the XR i^«ictruai. Thie indicated 
the preawrtoe of only • aeoondary hydeoxyl group in 
Phyaanol A« 
since the lA and »>Mi ^eotra of phyaanol h indicated 
the preawice of a vinylidene gcoup« i t uraa treat ad vith 
n<<;hlocoperb«nsoic acid to foea a nonoepoxy derivative* 
«.p# 225-30P, 3^«*%d^ 5 tM*S©2). ita ma apoctrum was 
laciang the vinylidene proton eignala, Inatead i t ahowed a 
2H nultiplet at 2 •68 ppa aaaignabiLe to methylene pcotona on 
one of the oarbana bearing the epo3cide linlcage. on 
hydcogenation of phyaaool A in glacial acetic acid in 
preaenee of AdaMi*a eatalyat* the dihydso aa well aa the 
tetrahydso derivativea were obtained in a ratio of about 
only th« vlnyXidane doubtlo lx>nd inui r«dluo«<s a« iodicatwi 1^ 
i t« ZR «Dd IWR •pootra, ifh«r«<Mi in ths t«trahydXD dftriv«tlvo 
of phy«aDoX A, a«p» 123**, 3^6*%4*^ 4 <^ *S5^ ># ^^^^ v4nylia«n« 
Thd floieouloir Soiniula o£ tho physanol A (^^J^^C^^) 
«na thd pcodtucta o£ Its •apofiificatlon ^^29*W^3' ^^^* InCra) 
io eaoJunction with it« physioochoailcai data •uggoated that 
physariol A was thrj bsnxosto oi • C^ g^  stseoia (stiQEoaistsns 
typs)* The natucs o£ tha sidMi ohain as stigisiastans typs 
was elm> rsvsaicKi by a ^txfmXmmt loss of 139 mass units 
cartsi^anaiQg to tho oliiain )ei«H> o£ ^I^Q'^ I^ ^^^S^ ohaiti in ths 
laass spsctra of physanol h and i t s iSshaimoylatsd dMtrivativss* 
In the mass spsotra o£ dihyaraphys<inol A as well as tetrahydco-
physanol A, thors was a o^rrssponcling loss oS 141 aaass units 
^ 1^0^ 21^  as in ths cas® of P*sitostoc9l* Thus ths basic 
sKalttton off physanpl A 'tmm OQnsifaatad t«> bo o£ stlgnastans 
typs. 
Ths saponi Cleat ion oS physanol A €utnish«d» bssidss 
bsnsoio acid* two pcoduots Ossignatsd as <3sbsnsoylphysanol A 
and dsbscwoylphysanol Aj^  in ordsr o£ inorsasing At valuss* 
uabonaoylphysanol A> ai»p« 203^, ^29^46^3 ^*^^^^ oontainad 
all tho £unotional groups as p(«s«it in physanol A SMCspt 
that tha baiotoats gcoup was hydx^lyssd to a hyds^sxyl gcoup 
4 
•uggctHinQ that ttii» w^m tha tioemai pcoduot oi •44K>ni£ication 
o£ physaiaol A* The othor psoOxxst, 4»banio)f|.ph/««noX A^ *^ 
»«p« 210*11^* ^a9^W^3 '^^ ^^ '^^ ^ <^^ '^^ contain any «nona 
0sc»us» (UV« £H}, Its iM'd at^ QctffucQ ahowaa th« preaanco o£ a 
2H aign^ for-Cj«cjJ2<<:«c, isut »>na fioc v in / i i c peototm 
iodicatlng that tha <l>ubl0 £»na in thia asmpaiffMl ociginaily 
in Gonjugation with th^ a oarhonyX gcoup, tooML up a t«tra«* 
auiMtitucttt! poaition during alkalina hyoroiyaia oi phyaanoi h* 
Sinco the vinylidano group vna peasant in tha aida 
Chain Ctiaas)* i t oouid only om aaaignad ^ poaition «ihich 
accauntoa Cor a pair o£ iM ainglota at 4.36 and 4*93 ppm, 
in tho i^ti apaotrua o£ phyaanoi A. Tha fact that tha 
oanjugatadi dbtitiaLa bcmd in phyaanoi A waa capabdio of 
oigrdting to a tatraaubatitutaa poaition in alkaXina 
eM»diuHi narrowad down tho location ot tho maona gioup (in a 
aix maai^ araa ring) aithar to A*^*^', iz^xj or A'*'^  
6-oxj poaitiona. iiov#avar« tha i^iitting pjittam (qtuartat 
J • l . i Ha) of tha iKUi aignai o£ a vinylic proton 
a(ljac«mt to tha oarhonyl gtQM^, ariaing itxm i t a o^u^iing 
with two laxyiic pratona on V -carhon atoaw* cifiariy indicataa 
that tha anona 9A>up ocoupiad tha A?, ^-OKJ poaition* 
Tha oxidation product of physanoi A i«catophyaanol A) 
diafiXayad tha Xfi abaerption at I7ai om*^  (aix manbarad 
ring Katona), ahowing that tha hydcuxyl group waa praaant 
D 
in ch« mix mmimemX riOQ* Wnethmtt th« mn •p#ctcum of 
iUftQ physanol A •ti^ wmt « 2H •ingldC at 3.11 (CH12 stMi«hylon«} 
•nd anothor sharp altiolate at 2.1 pp«« (pcobabl/ In, 
C-9 ia«thin«> auQgaatlng C«*ll aa tho poaicion oC tha Rata 
Ox«>up« Tim hyax^xyl gti^ up oould thua ba locatad at c-11* 
Thia «r<»a aaaignad n^ o<l<-«ctuatorial oonfiguration on gcoundUi 
o£ lea eaay aortylabillty anJ tha apllttiog pattoma 
((Sm, J « 10 fjSB) oS tha c-11 o^ithlna pc^ton in t^ Hl ii^ il 
ainca tho aat>a{moylataa product a ot phyaaunol h did 
not £oem on aoatonida and vara also inact ta tha a«$tion o£ 
aodium parlodata* th'^  poaaiblllty ot 1»2 diol grouping in 
thaaa products WA9 rulod ouft* Tha i^^ apootruta of phyaanol h 
hud a anaarad typa bx%>ad aoiltiplat at 4«&& ppa capraaanting 
a praton adjacont to tha bansoyXoxy groi^* tiAiich on dabwnsay* 
lation ahiftad d^wnfiald to 3.13 pyea (in tha enH apactra of 
dabansoylphyaanol A ana h^)* Tha poaition and ahapa of th is 
mathina laultiplat in tha PHR of dabansoylphysanol h and A^ 
%caa vary charaotariatio of 2^a3aal or 3*<-aiiial pmton of 
2><or 3^hydco3cy ataroid raapootivaly# zn viaw of tha 
ubiqiuitoua praaanca of an oxygan function at C^  in natural 
ataroida* tha hanaoyloicy group vsm ooinaidarad to be peasant 
at C-3 poaition* 
Tha placaraant of functional groupa in phyaanol h 
«fas furthar oonfir»ad toy calculating tha shift valuas of 
0 
XSiMfthyl wid Id'fwiithyl 9coups o£ ph:r«aiiol A «Eid i t s vicious 
(l«riirati«9S tskiao S<-atiga*st«n« «• th9 iMuilo •ksiaton ana 
oonpaJTiog thsao viXue* with the oorcesponOing otm^tvmA 
vaiutts* Tho caiouiftted valu<t» tMC« found to bo in «M»3«iili«a)t 
agcocrtHsnt with tho ob»ocv«a v«lu»»« 
on th«a l3iasi« o£ ataovtt evid^cea struotur* (Z) iif<a« 
c»i%>po»«a for ph/««noi A* 
HO., 
r\i 'Xy' 
Ph/MHOol 0* a»p« 232-33**, "^^ -^ D • ****• ^36^2^4 
(M 348)* Tho colour c*«otiona and phyniooohooicsl <lat« of 
ph/Mnol 8 were vttcy •iitiiXar to thojio oS phy»anol A and 
indioAtad tho pr«s«iK3« of « i l Cunotionftlitiea of th« lattor 
•xo<«pe th« vinyiid«ma group, it warn, th«r«fortt, oonoiuded 
th«t(^phy««nol B KMM thtt dihydro d«rivativ« of physunoi A* 
It wtta oonfixHHMS iff aiiipsrifliposfthltt XR apttotn^ nixed 
••it ing point* «nd a>«<ihcoM«togr«phy (TLC) of phyMnoi a 
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with dlhydrophfsanol Am ) Tim structur* ot ptiy»«ix>I a ws«* 
th«r«£osr<i, poopoffoa 90 (IX). 
{ « ) 
^Tha identity o£ coopouna C« (a*p. 136-37^* «ra« canficMa 
as j^-sitostorol £iK>a i t s siixoa oalting s>Diitti« suporiiagK^ MKbilo M 
itgnKstsQ and oo-chfamatogrsphy with an authatitlo sun^Ia. ) 
chji^ter XI do<sis with the ohwoioal inv««tiQ«tion ot 
Anaoacd4.iff> q:^ qant^ wW HanoaoH «HC Engl* (The haxana axtraot 
a£ th^ poricarp o£ the matura nuta ifieidad a oryataJLiina 
phanolic acid« daaignjitad aa anagio^ntio acid. It waa 
cryataiii««d Csom haxana in tha Coiaa o£ atara and asgcagataa 
ot aillcy naadlaa* it.p* 91^. ^id^28^3* ^^* ^^  apaotcua o£ 
anagigantie aoid »ani£aatad tha praaanca o£ ac^ iMRatic 
nuQi«ua# CH^ 'K3Mj«, Ajr-0(x>ii. )Tha ima spsctrua o£ anagigantio 
aoid axhitoitad' aignaia for a taxiainaX •<:H2*^HJ gcoup* 
-ICHj)^-. -«Mj-CMj-Ar, thraa adjacant axoi»atia pcbtona and 
hyd<o9«n tondad hydcoxyl pootona. Anagigantio acid« gava 
8 
a violvt td.u« colouration with forrio ohloeido iniUoatifig 
the ptraaencs oi m ph«noli<3 gxoup. H«t)t/latioD afi tha 
cospound with diaaosMthan* yiaidad « a>iouirX«aa yi«oau# 
liquid whioh gave a vioXot colouration with £«rrio chlorida* 
but m^B inaolubl0 in tsiOArtionat^ itt, duo i^^parontly to the 
a^hylatioo oC catbojcylic group- M<ithyl«nagioantato wms 
Curthor math/latod with diioathyl «ulphat« and aqpiooua 
potassium hyd^jcida to yield aathyl athar oC aiethylanagi* 
gantata uriUch gava no colouration with farrio chlorida and 
was found to ba inaoluloile In dil* alkaliaa* 
Pcom tho aiJova obaorvationa i t was oovioua that 
anagi^antic acid was an arc^aatic carhoxylio aoid having a 
long rasidual C^ i^ i^ i^ j^ '^ ^^ ® chain an J a phesiolic gfou%». It 
yialdad lauric aoid on potassixM pacnaiiganato oxidation in 
alkaline madiun. Tha format ion ot th is acid must hava 
rasultad fron tho splitting o£ the aronatic nuolaus and 
thus tha siMplieiad focimil* eor anagigantic acid could ba 
writtan as <G^Hj), (OH), tcajji), iCj^^Hjj)-
Zn ordar to f ix tha oriantation of tha hydroxyl and 
carlaoxylic groups and tha ^1x^3"*^*^* chain on tha bansana 
nuclauSf oxidation ot nathyl athor of mathyl anagigantata 
was carriad out with potassiun paeaanganato in aquaous 
pyridina yielding 2*«»«€hylphthallo aohydrida indicating 
«h«t th« caTbsNcyXio gcoup waa the undAoyX ctmin %M£« In 
•djac^nt po«ition«* rurth«r* tha hydr^x/1 gcoup ttod tli« 
uiu2«cyl. oh«ln wor» peovod to £»« pr««<Kit in sMit« c^aition 
to m&ah othme by aaoarboar/lation o£ the an^gigantic maid to 
^ihagigantoi* Collowad bf mathylation an<l finally tha 
oxidUicion oS tho raaulting mathylothar to Hi«m(athoicylMa«»ioio 
acid* Tho atntctura o£ an^lgantic acid oouiU thua tm 
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Th« «t«(!oi<l« • • « tfh9i« ooiipri«« ft vidtt 9 roup of 
o£ a/olop«nt«unop«rnyacoph«naRthr«ii«« ^X titci atnicaldt 
on salanluia dehydrogonation at 360^ yl«i<l msonQ oeh«r 
product* ai^9* hydrocarbonCXV A at^rold may^  tharofar«^ 
ba da£in9d aa any a»aqpound vhloh yi^da jieia* hydrocart^o 
on aalaniuei dah/dffcHI«nation* 
it) 
stan»ida oocur in a tilda vari«»ty o£ organiaaMi in 
ttia aninal aa wall aa in tha plant i^ ingdoni* rha Oivaraa 
typa of ataroidaX ooapounda ariaa aminly f»>a tha va^riation 
in tha nuatoar of carbon atoMa and tha natura of thn aida 
chain» apart fron tha adnor diffaranoMi ^g^^mtivg dua to 
nueioar aubatituanta mna tha dagraa of unaaturacion* 
fltaroid typaa ara liatad in Tabia I along with tha natura 
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of tiimmm tysMMi a£ •%«roid* ttm inc«r«itt of author, h«s 
tXNiifay 3BMMm with th» i^hyta»t«col.»« «i»p«<!laliy C^^ tyiMi 
<3tigiiiuit4ift« typ* ) * sloa« 1990 ttitt s»hytast«rol.» havn arousttd 
nuqh iftt«r«itt as th« / if«r« Couna to •«rv« as «accr«ll«nt 
• tar t lng Mitarlaia £ar th<a c^raparatlan afi •«)cHbc»eBK>na« and 
vi taain o, « .g. acigioataral <»!»uXd ba oanvactad to vitasslo 0 
a»d atlgmaatairal to progeatacona* Varioua raviawa «md booica 
Mava baan publlahaa Cvom t i »a to tima oovaring ataeoid aa 
a wliol® or only of a pactieuXar typo i n th ia olaaa • Tlia 
mtmt aithauativa traat iaa iia thia flaXd availabio mo far ia 
"stafoida** by £«•?• Fiaaar an^ 'A* r iaaar tfhioh waa pulsiiahad 
aa baoic aa 1963* ?ha praaant raviaw h^a, tharofora, baan 
anviaag i^NS to h ig ld igh t tha advancassaanta i n tha f i a i d of 
atar^ida daritig tha pariod i9S3»;i» 
rha iaoiatioD of a pura aulMtanoa ia fraqpaantly tha 
«aJot laboratory af fort raquisad for tackliciQ a o^nati-
tutionai pcoblaM partaining to a natural product • In 
thia attaopt ona or mora ahromatographie atathoda aiay 
iMiJiaily ba aMplayad. Tha pura pro<%act ia than aubjactad 
to varioua phyaioochaatieai atudiua and ohadical dagra'-
dationa* T i^a Nodam phyaioochaoioal tachni<|uaa includa 
noiaouiar-ratacion* ultraviolat« in f ra rad and nuclaar 
«aonatio raaonanea apaotioaoopy, »aaa apactcooiatfry. 
Gireuimr aiohraiaai tna x-rsv^ oryataHogrftphy-* J!^  ]3Ci«£ 
ftea»itttt of •JLl tha«<i t«tchiii^«» i s glv«» b«low with »p«ciikl 
omphasitt an tneir r«c:4»nt api^Ii'Satiorui in «ti^ £kmXd of 
natural stoi^iaft. 
Tht3 iaaXfttion aS at@roi«J« £COJ tha natural •ourotts 
j(>r«»entfli 9i:«Mit dlfSicmlty la^oauso uf th«iir oloso otiomieal 
ralationdihip «nd thoiir not«bl« t«n<l«»oy tu form oolucular 
co^X«x«»9 And {alic«d crystals* chroa«togra$^hiic tiotini'^ss 
hmrm prav@a « po«r«rful tool in th<d nanus of chijwiist for 
nandlii^ such prohtl«^ Hi sffsctivsly* P«p»r« thin la/«r 
chfomatogrsphy axi^ coluom chronmtooraphy scei now usad. ss 
routine taohniquos for dstsction and isolation of stsroids* 
>'h« e^nospt dsvslopsdl toy B«ts*S»ith 4M»i M#st«ll that 
tha im valuas for tha oooipon^nts of a raolacula contritsputa 
additivaly to i t s p^ar chromatidraphio nobility has also 
^an aji»i>lied ta staroid analysis * and i s usaful in 
charaotarisation of uhluiown staraids* vacant siodificationS*^ 
in tha chrooMitographio taohniques auch aa tha uaa of a i l ica 
« ^ iMprignatad vith silvar nit rata for unsaturatad 
ataroids and dry ooluam ehrosiatography hava anhancad tha 
affioi«»noy of saparation and purification tsanyfolda* Zn 
dry ctoluiMt chcoaatof raphy tha OOIUMKIS aca paoiiad with tha 
dtf «lMK>rb«8t» and d«v«loi»«d m» thm thin ltty«ir pl«t« unt i l 
t h j oolvant ffa'nt ha« rsachod isa«r tlio end c»£ ch;e absorbaitt: 
Ct»lu3in« Th« «S«v<ilop3$S cK>lc»a& ssa/ th9n &^  «s!et£udeKi and 
ds»alr«d san« «lut«d • A almilar pet>oiit3ur9 ualcg Inv^rtedi 
11 
colutatw has also b^an tmeamajna^d • h aoza t^fhat siorti 
c^rtvaniai^ prmcoauirie i s ehtjt iss@ o2 nylon tu£»9« £or chrcMia-* 
tography. th^a ttlilci wiO^ l tsulsin^ ftir49«i»aA.t0 UV l ight ana lay 
inc0r|i0i:«tlng a £lus»i^scafit minaral vjeh «a sitiQ s i l ic« to in 
the aas^ {rt»@nt« UV ^l^ioeMagt »at@ffialii m»y t»«i d«t«iotad» th« 
o;>lum» i« than AGCtianfHa a»«l th® <l«air«a »ono elut«d* 7ho 
uii@ aC Ory aalumn hiMi <:h@ |iotanti«l «<3vii0C«g<i that th^ th in 
lay or ehtXHttato^eaphy can tm uaadi to •tdRc3«rdli»& at $^lvmaSi 
ay«t«a glvifiQ th# ^slrttsS sttpt^raitian. irhus thi^ •v«lu«tion o£ 
vjirious «olv«nt «/at€saa can l:^ aaam within « ahort ti£a«i and 
with a •nail aiaount of na t a r l a l . Tho •t«£Dia« o£ higher 
4;>ol«rity havo £»«Min r^solvadi on the colu«nn» of ion*-«xch«n9« 
12 ireains *• Tha aaparation o£ staroiJia haa alao ^ a n achi«v«<S 
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by oal-ohcofliatoQcaphy on t i^hylataJ aaphadaat * in oceanic 
K»lvanta« 
Ga«*liquid GhnoNaatography i a aa:j9thar laap fiatwara in 
thi> taohni?|U9a o£ aaparation ana ia anoonrad with a uni-iu« 
£oatxira that aftitr oonplation of ona analyaia* tha ayatasa i a 
i)«ma<liataly raady £or th^ naxt* Xt ia an aactr«Kaoly pawar£ul 
mathoa for aas»arating tha mixtur^a by partitioning tha 
coHiponama batwaan a flowing gaa ana a atationary Hqpiid 
9tm»9i mxppottmA on «ii ktmtt aolid pmoHmA into m. colutm* Th« 
ai«tQri^i t^ > l»«s ««p«r«tttd i» fi«»hea into the oarri«jr gas 
which iio%i« thxotigh tha eoluffin i»aiiit«in«d at m can»t«nt 
tan^oratura i^ X^ov thm laoiXing poiocs o£ liquid phaaa. Tha 
cois^ gkantinta ot th@ aiijctura oovo thcough thj» c i^lunci at di££ar<Hat 
Jtataa il<i^ aii<UnQ on t h ^ r partition eo*fli£eioi<snt batwaen gaa 
an^ thm liq^la phaaaa and amargo saparataly into tha gm» 
mtrnm ta ba aatactaa or i£ raquiraa* coiiaotad* tha ua«» of 
9aa ohroaiatography in th« analyaia of a atactai mixtura iff 
ita@i€ ar aa a auppi^ a^ant to othar taethoda oi aaparation aui/ 
ykmXj ootra fruit£uX raauita than have mamn poaaibia uptii 
i^ if« 'Sh^ raXativa aio^Xioity with wiach a vary aCfactiva 
•aparation oan rapidXy h^^ obtaino^ ia a Qraat attvantaga o£ 
thij» tachnic|(ia. Tha aioat important uaa at QUi Xiea in tha 
iaantification o£ umuaowa au4)at«rtcaa and datarmination o£ 
thaic raXativa ao^tinta praaant in a aanpXa* ^^ rith ain^Xa 
atazoi<ii at Xaaat mhajep paana ara obtainad ana cXoaaXy 
aifliiXar oonpounJia, a*9o* C||*«piaiara mm/ ba raaoXvad * • 
staroia aapoganina^^ and v^cioua ataiioia honaonaa^^"^^ hava 
Oaan aucoaaafuXX/ raaoXvaa. 
Tha Xa»9a naXacKjtXai: aiaa and aivaraity oi aubatitution 
oC naturaX atasoi<la fraqpiantXy poaa a vwcimf of probXanui in 
«#i>C <Sua to thair aAaarptian on tha ohroMitogiraphio ooXxnan* 
aaaa of dahydrstion and daooMpoaxtion or XacK of ¥oXatiXity. 
A pra«traat»»nt of tha ataffiaid aiatariaX Xaading to auitabXa 
voi«tU« (teriv«itiV0« Mlth «lt«r«d r«iativ« r«t«ntion tin* 
i«« thttr«for«« • d<i»lr«bla «t«c> pcior to OtC. Than thm 
9olfhfdm%fX9,fd ooApouna* «rtt cattvmetmd into «h«»ir 
«ci«t«t««, propionato*^ tri£Xuoco«ci«tat««* , «at;hyji«th(tr« 
alia trlautthyX£ill.yl«thttr«*** Tb« 3l«t«<ir •£• wspiiciAliy 
piro£«rr«d iMoauso o£ tho sieiplioity o£ their pro^aratioo 
«v<io irich the micraqUiOintitias o£ tho nasi^la. Aoi^ Jii «r« 
9e»«ralXy sottvartoKl to thalr »ettiyl ••t«Mr»» Tho ilvutfo" 
alkjrJLsiiiooner poXyauir oif •X<oa$5 has h&t»n found to be a 
particularly •ulta£»l.<i atationary pitaaa iot tha c;ji<C of 
at<iroi<Ja '^*^®» i t axnibits a graatar affinity for Katonea 
than for aioohoia* intar®atingiy« th@ u«o of ataroid 
4arivaeivo8 via** cholaataryi b»caaata« j2f«phanyil>0i»oata 
ana So<!*choXaatana'-3/?*yI l»araiaata aa atati^nary phaaa in gaa 
Xiq^d cheoMatography haa aXao i»aan raportad for tha 
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aaparation of ataroi<!Ui • 
rh«3 quaXitativa proparty of th# aoXuta that dafinaa 
i ta aio]»iXity ia ascpraaaad in tam^ mf ratontion tiHui Mhicsh, 
riowavar* ia dapandant on a givan aat of conditiona auoh aa 
taiiparatura* ooXuaut Xangth* coXuom diaaatar^ typa and aaount 
of tha Xiqpoid phaaa ato» Tha ratantion tima ia« tharafora* 
ooaMionXy caXcuXatad raXativa to mt^M ochar atandard 
oonpound. thia r»Xativa ratctntion tinia* danotad byV* ia 
indapandant of tha alaova donditiona aicoapt tha liquid phaaa 
1 
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and tho ooXunn t«a«»«rAtur«* Ci«yton studied th« corr«l«-> 
tioR of r«««Qtloii timm with tho •cructurs o£ »tmeoLd§ in 
au:* During th«i»« scuciifts b« otmoevmd chat th« nor* 
hind«r#d imi«i motiioxyX giroup rttnd«r«d tho oaa^ x>und flior« 
cBobiita th«n it« opim f^f* In c«s« o£ C3Q ataeoicUi* th» 
4,4«diBi8thyl gcouping hind«riia th^ 3^-oxyg«n £unertion« 
rttsuiting in tho iowruring ot the retention tieoo 0^ 9 compaevtd 
ta •tigoufttAnoi tisfpa of oompound* 6fcQX%»ld having niU3lo«r 
a^ulale hona« «1K»«#«H3 ionrar retention t;i»« than tha oonron* 
1 ipomiing •atumted conpsund* Th® -A' tsoiKl waa faund to vmmet 
thci gir««t«Mit «££«at of «ny iaolatod douloio iaond* Tho 
hoaoanguiar S« 7*di«in9 onhancod thc» rat; ant ion timo a t i l i 
furthar* Tha doulsio laond at 0^4 in tha aida chain incraadi<»d 
tha ratantion tina laut /^ doutjics bond ahowad an anomaioualy 
iow ratantion tiaa* Thia waa attrilautad to tha raatriotad 
novactanta ofi tha aida chain* Tha atoova oorrolativa atudiaa 
•uggaatad that in gaoarai tha introduction o£ a aubatituant 
tfroup in a apacifio position of a ata«»id ohangaa tha 
ratantion ti«a isy a imctot which la oonatant for tha typa 
of grouping and ita partioul<iir position and ia alao 
Indapandant of aoiaouiar waight of tha ataroid and o£ tha 
influanoa of othar functional groupa. Thua tha ratantion 
t iaa (r) ofi a polyaubatitutad ataroid in which intraaolaeular 
group intaractiona ara nagligibla ootild ba axprasaad aa t 
r • r^ X Ka « Kj^  X KQ 
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wham r i« th« retention tino o£ thm MxmubmtltutmA nucX«u» 
and K^ « Kj^  K^ "-* «r« geoup rttttintlon £«otocs £or « •«iri«s o£ 
OC^ up* at poaition •« t>« c-o£ th^ smalmxm* 
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KiHght «iid TticxsM havo shown that tho Xogcitl^a 
ofi the rolativft ratantion tina (log r) o£ ti staxxiid ia oatia 
up o£ th€k aodltlvo cantributiona o& ttia aulMtituanta togath<9ir 
with th;it oS tha ata»»ia nuoXwia ta which thay ara attn^hadi* 
rho ohanga in log r dua to alnpio auiaatitutian a€ hydrogan 
t>:f onothar gcoup ia danotad aa /^AvagiCt «miia tha changa in 
log r raauiting £jeom a aimpla chofaicai reaction auoh as 
raduction and apioiatciaatian ««c« ia c^ttQett^ to aa /^Hmr 
vaiua* Tha piradataemin@d ^ itiogi: and /^ Hflut vaiuaa can ha 
uaad £ar tha ayataoiatio charactariaation j£ tha unknown 
atacoida* Thua tha U^i raduotion of various itatoataraida 
ta trta corraaponding hydtox/ darivativaa waa carritd out 
and tha pcoducta wara anaXyaad hy OLC on 6 % (^ P-l aa tha 
Stationary phasa • Tha ^mit vaiuas £oir ra^otion o£ kato 
gxoupa at diffarant positiona o£ tha stacoid nuoiaus %fara 
datarminad t 3-OXtt-(-0.27), 17-N>^-(-J,JI9) and 3-0X>-^* -
(-0.8 to 0 .9} . Thaaa vaiuaa %fara api>iiad for locating tha 
poaicion of kato geoup in tha unknown atacoids* Tha 
raduction of 3*liatonas i s staraospaeifio giving only 
aquatorial h^droxyi. Tha JL7«lcatona ara aia^ raducad to 
il/^-hydi^xy aompaunds only* Thus tha OLC of thasa raduction 
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product* ahow anXy c»n« p^ox «nd G«n ttasily b« iOiiiitiCivd* 
Thmy c«un fur&h^r ba dlatingui«h«d firosi th« 30-axj<-ctarai<l« 
)3y tho fact th^ itt th«i ohxtifluitogrva oi tht) raauotioo product 
I 
a£ tho latt<»r ^roup a£ c&ampounda ahow t%iK> poaKa* aaaocldtad 
with the apimaric ac>-4iydffoxy atar^ida* Mtamativaly* a 
20H>Xij-lt/5«at«rs)ia can bo apim®cia«d to ao-axj-iX-ataeald 
by traatraant with alkali and than i ta Z^ Hour valuci aioaaura<}, 
%fhich ia -o.oa. Thus thaaa aimpla chaoloal raaQtioha 
parform a function aquiv^ent tu that of apaoifio colour 
taata in tha p«par chct^satography. 
Tha ^HiMt yaluaa for tha diffarancaa in confitfurationa 
aco ganaraily of aaall ordar^ in caao of C^ i^a^mara /^iimr 
vaiua Im infiuanood by th® natura of aubatituanc at C«« 
AkO«^ylation oC an aqpitatorial i'-hyaroxy group haa a laarkaa 
off act on /^n/Mt valua of a ohanga in oonfiguration at C^. 
Thia alao daoonatrataa tha potantialitiaa of aatarificacion 
for aaparatlng tha iaomara. Thocaaa at ai« hava aada m^ 
aicoallant: uaa of tha abova matiKyda for tha idantifiuation of 
ataroid horaonaa ana thair a^itabolitaa in hMmma and rhaaua 
pi'aonanoy urina. 
Tha dautacatiion of th«j stacoi4a having raadily 
axohangaabla protona* auoh aa hydroicylic proton can alao toa 
parformad by OiC with a auieabla atationary phaa<9« a»g*« 
polyathylana glyool aat .ratad with o^O* ^^^'-^ anolio hydrogan 
atona hava baan raplacad aCfactivaly^^dautariuM in auoh oelunna 
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only in 9c«««na« o£ utraooly «oidlc oi: bisio e«t«Xy«ts. 
Columns conaiatiog ^tt I A Api<ason*L containing o.S A KpH on 
9«« chr«y»«<»Q imvm iBtmrn foundi to tm •uitaisl® for <l«ut«r4ition 
a£ •e«£oid K«tana«« Thia sii^ ttx>a na« i:m&n mff^Xi&a to tha 
cimr«cc«»riSi»tion Q£ satucatad •0(3 unsaturacod «ono*«€«i;:oi(i« 
34 l>y ooaatbinod QLC-a«ui« «p«€H:ct»n i^ry « 
a^ioAi notation* hava tx^n of gc@«e ut i l i ty in tha 
atructura 4auaidacion o£ atocoicla* ainca thoir isolaculaa ara 
£airly £lat and rigid ana £ut»3tional groups ara al«> oftan 
wldal'/ aa$)arata(3« tha rulaa of optical auparpoaition holJa 
goou with a £air aagr#0 of accuracy in th«jau ooiapounda* rha 
carralation a£ ataroid atruotyra ana opcioal rotation «#aa 
JS 
£irat initiated by foung at al* • Xt wae than axtandad by 
aarton^^*^ and jclyna • rna contributio.-s o£ cartain 
funotional groiipa to tha aoltvoular rot^tiona o£ atacoid ara 
charaotariatio o£ tha poaitiona of thtiir aulMtitution and ara 
indiHCKmdant oC ona anochar* -iowavar* i£ highly unaaturat«il 
groups* a.9.,<<«/^ntBaaturatad kato gcoupa ara praaant or i€ 
othar gcovNpa ara too oloaaly aituatad* thay may inCluanoa 
aaeli othara cotational ooatributiona and axhibit '*vioinal 
aotian*** Thiia SMOh intomation ragarding tha ouDatituaot 
geau^ i» a ataaaid •am toa alioitad tetm tha optical cotationa 
•t tha «a«pauada« Z« haa also i»aan poaaibla to pradiot teha 
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•iQo «iid nagnitudUi o£ optle«l cot^tion 1o^ Qoti£oemBXi9n 
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asalyais o£ at«3ffs»i<3» • 
tho r«l4itivo moXocuiair naitAtionii o£ «^»i»«irio <?<''»ttit)wtitut«d 
cyclic kototitt with ttm canCiQur«tion Q£ tha 09^9 «»d tfMi loss 
bulkjf o<('-«i,a39titu«iit». 
ttm principal w altaaeptian maximm ana c)ui «ol,aouI«r 
emtinc^ion caofficioist; (€) can oftan bti ojefmltkt&d with 
8teuctur«l fantur^a of a stocaia* Tti« aiapiric^ ruies £ar 
tha pr«aiGtiooa o£ «h& akbsoi^tion asxioia a<sauc«a l}y .^ oOwara^ 
iittirs •uec««8£uily bjon sppiicKl is^ Fioaer Jiuia i^ i^ isor in 
ir«»iscion to thm straceum i»£ st^x^icls* 
A rsistivttiy rsosnt sppXiastion o£ uv spocteoscapy 
ntim b««n asos in ssttiing thm posi«;ion afi soonti ohr^jauphorss 
in various ins«Kit noulting honionss^^* Ths UV absorption o£ 
tho statoids in tlia l««rar wava langth cagion down to IBIym 
Hava i9aan atudiad in octfar to distinguiah batwaan tha 
isoiatad OaulRla bonds having varioua <^£m9m ot aubatitutions^f 
Tha poaition oC tha UV iow imtanaity oorbonyi abaotption has 
baan £aund to ba dacisiva in 4,4 —disubatitutad ^ *>>i(atonaa^ .^ 
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i»£r«-ir«ai •poat«o«oopic stucUos* •Ineo they pto^nsm m l«eg« 
9raup i»£ rttlat«a ffutistAiiciMi with • fiairly rigid fusaa ring 
iiy«t«ii wieh « dttfiiiitQ stttraoohiBiiistry. tio«t a£ th« %<Drk in 
thi« £iiii<l hsM b@>&n a9iio«ni«d «rith thn oharsceorisittion of 
hydi!t>icyi «na av^cboafl group** diM:«r(iiiMitioii o£ ojinffigtiration 
Qt ctsrtttiii pdsitions ttfid iaoating «ha 0(ml:ra« of itnaaturation 
in thu .loi^ctil** A iMi«ith a£ ini^vmAtlon on th» apttetr** 
•truccura c»»rir«a.4i^ iaiis oC stscoids i« «v«iial3i«i in th» 
iitarjatur***** • 
a«O0nti/« tho position and «h«cMi of tho hydroxy b«n<3« 
So havo bttttn irt;uai<»d in {r«i%tion ta tho stc^Knturo o£ »ta>roid« • 
rurehor, ttm C-o* •tr«tohing vibrations o£ tho C"oa grouping 
Si h«v« «iao bfsan stutSiod in tha 3«^ytlrox^ atai^ivis with 
un««tur«tion in ring a* For ^ , tha CHiH laand as^ ;»oar« at 
atandard poaition (i04a cm ) ^oraaa for Z^ i t appears 
at (lOia oa'*^), A 7«£>}&>-> /^^^ groupitig ahi£ta tba !»nd to 
iOS7 oit*^* in oaaa o£ a &, Indiana two banda of oofli^ ;»arabla 
iatansitiaa appaar at lo%ti ami i03il cm for e^iuatoriai and 
aitiai hydcoxyi group raapactivaiy. 
Baglfty HaB»ffi4ff stwiiWOT {ggfO f^fiifflagY t 
miring tha iaat daoada tht9 nuciaar magnatic rasonanoa 
•paatwaoapy haa amaigad aa ona of tha aoat po%#arfuX toola in 
tha atvyAtttffai aiuoidation of atasoida. Kaoant davalopaaata 
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•na 220 iag« oyc|,« ifistcimaiits, ooiiputor 4V«fiisi«d «r«is*i«ti» 
(c.AX)^  dk>i]adL« fwofmuacm wad <l«ut«riiMi ]i«lMiXlin9 ^ iwifm 
itior««stKl i t« pot«iiti«iifty to m grtt«t ttscboot in dotting «o 
insight into tha Cinor 4ataii« o£ nhm aoittcuiac atruoture. 
^v^r«ii3C0 i^ix>i@£y ami aogar* Dad r<ipoirt«d that tlii9 
ortooiical ahiSt a£ thi9 j^uijtr »^^hyl gsiot^s ara Oapanciant an 
th© i^attan^ oi aui»atitution in th& at«ttt»id aKai^on, tha 
principia of wMitivity ins signal ahiCta o£ angular aiathyi 
gil^ Ui;>a dao ta the ahiai^ng etc <Sashiaiaing a££«K:ta oC 
various nuciaar aulaatituanta tma S>@«m w«4i estaladkiaJi^ ana 
Oaeuc^ntad^ • aaoaotiy yhcato at ai« hava attatas>tad tha 
oaleaiation aC tha diaplacain^ant affact o£ tha ai^a chain 
auhotituants on th^ rosjtnanca poaitions o£ anguljir laathyl 
groups^ Mhich aa:a g&van in tiPsla 2 . rha ruia o£ 
additivity o£ shift valuaa o£ angular «<tj!thyX gcoupa has 
alao t^&n found to ba valid in oaao o£ hu^adianolidas • It 
has baan ompacvad, hoiMivar, thjkt this avMltivity no longar 
holaa good whan an altaration in tha ralativa {Kisitioo o£ a 
iralavaot functional gcoup and an angular atathyl group ia 
eausad toy wk intaractian of thia group with anjith^r gmup 
or toy oonfocwational ohanga of a ataroidal ringa^^"^^* Tha 
ahift valua of th« angular a^thyl gc%»^ pi ia oonsidaraibly 
lacgar \ihma a sutoatituont ia intcoauoad into a position 1,3« 
diaicial to tha Mathyl g«oup, than whan introduoad inteo othar 
1 ? 
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posltiona **'*^* «3»«a, 69-7X^ j ^ ^^^ ^^^ ^^^^ ob«*fv«d 
th«t tMciiu«4i £>£ tiynnwiciY^ th« B&mt amtgm in th« milMitituonta 
At «ii«lc»Ootui posit: ions ptoduQ* th® sipa® shift in tlio signaJi 
positions of so itfiguJlftr amtehyX geoup • . 
S3 
Difforenciss in th^ ohssiiosi sttifts and tkin splitting 
pattQcn o€ tt%Q signsis ofi axisi sna aquotociai pistons 
stt«0hod to * substituont t>os«'iiig osrbon atom havs bosn ussd 
to estaiilish tho configuiration of that suiostitucint • in 
gon^sral an axial proton in tho oyclohooc^ in^ ring rasonatss at 
a riighar fiada than tha «N]uatocial pjcoton • Tha spin 
coupling constants of tha signals dua to psotons attaohad to 
tha suhstituents bearing carbon atooui have also ravaalad tha 
floxihla laoat conformations of ring fl^^"^^*f^»'*^ <>i^  distortad 
&j«*7i n oonfocnation of othar rings ' " • Tha af fact of various 
suhstituants upon tha chwaical shift of tha protons attachad 
to othar carbon atoais of ring M. hava iMmt studiad* Tha shift 
valuas of a proton signal diia to substituanta vary dopaoiding 
upan thair spatial ralations* Host of tha 6*substitaants 
only slightly affaet tha 3<><-p(\)ton signal. Tha affaet of 
siora proxiaata substitumits would bm a»ra« soaka polar 
S'C-substituaats mf raportad to affaet lacga dashialding of tha 
3<<-protans**"**. 
McOarray has painfcad out that a 6/S««athyl ggo\^ 
lo%fars tha I9"«iathyl rasonanca by 2 to 4 HB whila 6<«Mathyl 
i^  
•hows l i t t l * or no •f£«ct* Moroov«r tho r«»9ntt£x;«» (daulalwts} 
for 6^ «fM>thyI «»r« Q«o«r«ily loir<ar than thm 6<««iathyl geavip* 
pct»b«l»Xy <3u<i to 1,3«^«)tlal Inciiraotiofi of tho fostttor t«itli 
tHo i9«fiftathyl group* Tiiis observation i s haXpful in dMKtsr-
oining thm conCigiiratiQit at <^ <-<»sthyi groups* 
Xt has iSNSfUfi possible to aistiiio<iiist) betwaan tti® hydrij-
aarbon sidw chains of the starai«is« namaiy oholastano* 
«rgastan« atui sitostana type froa ona aik>thar k^  NKK i^ialysis 
o£ raiavafit oaoMounds • Th^ k staraochoadstry o£ the si4a 
ohain oi staroidai sapo^dnios hava ai«» baan studiad b)f mm • 
aieharOs at al^^ hava studiea tha iStm o£ ll-kato steroids* 
Thay have obtaioad tha cshaoioai shifts of tha substituant 
groups togathar trith oonstitutiva vaiuas for th@ir iSispi^cing 
of fact; upoB tha rasonaaoj positions of anguijir Methyl groups* 
Tha l2-»athyiana proton signals of ll*icato staroids ara 
charaotaristio^ily affactad by various substituants in ring 
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C and o* which oan« tharafora, ba aasiiy iocatad • 
•haoca «!nd wiiiians hava raportad a finding of 
eonsidarabla iMportanoa that tha coupling constant of axial 
and aqpistorial protons has tha nonaal valua (S*Sj;l*u m) in 
tha systaaifzi}} H • OH or JAO, but in(Zl4 it; i s lauoh 
raduoad (2*S-3*2 HE) for tha proton sharing tha substitutad 
carbon atoai* xn tha systams aucdi as(lX)and(xx£)tha half 
width of tha band dua to aquatorial proton i s 5*10 }»» and 




^Q^v^fnt eg^fo^s I Th« pcatQn raAanftncss in ma aro ouch 
olatainiDB tha •pectrv»» oS th® si^ a® outi^anctt in two or narn 
tn>lv&ntm tho ratios for m>mi a£ tha signiiJla raay 
to «n«iy«i«* This prac-idbir® i s ocmatitt i^s a cunv^niartt 
«Xt«rn«tiv« ta oJaesiQing the spectra st tif^ ai^£«r«tit £ittid«. 
ihm •oivsnt sHifts sriso prinoipalXy ffcwa ttit £ara<stiaR d£ 
eolli«i(»i> OiMisiisKss iMrtw^ an tho soivsnt «nd th«i soiuto* A 
ooiiislon oo«pi«x« in g«o<sraI« Mill hsva a dsfinito sh«p« 
«n4 variaus pf%>tons at tn« soiuttt lasittcuio wiil i>;«r 
«liff«r«nt spatial ralaeiooships to tho aomfilmxmd salvflnt 
flioiaoijila and will «9Cp«fi«ne« diffarant taaon^tio anvi<«iii»onts 
<^ ua to i t s long fangs sCCaots* Thus ths soivsnt shift will 
giva an infonMtion about tha ralativa positions a£ ths 
sCfactad protons, and tha staraoehaatLatry of tha soluta. 
tor gaccing tha dasirad infocwation fcoia tha solvane shift. 
21 
thu vam •p•etr«M^£ • oam^xmd 1« c«oord«<l In two aoXvmaf 
ott« ot %ifhich iiuat tM inciet an4 th« othar nuse tMi o^ NO^ biLtt of 
int:«r«ctino •trongl.y with thi» iK»luta* Tha actiw* aoiv«iA 
tmtttt not only i>& o«pabil{i oC boncSing with •oJLute aiolacuX« «t * 
pACtieuiar »lttt but nuat al»^ h«ve Strang long tranyitt* 
<iict^ot«a «i£f«0t on tha ch^:aicja aniCtn j£ pcotona lying in 
i ta vicinity* Bttns4Bin® ana pyridine tfatiaCy thaaa raiuiaitda 
4uid ac<j! 0^ jita£3)l@ £or thi» purpose« Tim iXtmt widoly usad 
•olv@nt pairs in th® imrttstig^cion of stttcoida uro 
CoCi^ Kl^ K^ and CJCl^-pyrlOin®. Thtt u»« o« polar solvent« 
9uoh a« ai{sathyl«ul£^3aa«^^ ana diiaf$th/l eonaaiaida^^ in 
Conjunction with pyriilin^ hssvQ be^n invastigatad £^e a larga 
n%tfab3r o£ ataroi<la» TiiosQ cotaodn^tiona %cm halpCul wh#n tha 
aolubility liisicationa pr«Kau<lo tha uaa ofi cci^ or Ci^lj* 
7or th# formation of coll is ion ooaiploxaa, th» aoluta 
mtat carry Qartain aitaa for bonding with tha solvents 
auch Tvalacitrona or pol^r gcoupa oapalala of hydeogcn tonding. 
rhua in oaaa of Keto oaa^ pounda thoyvalactr^na of tho 
baneana rii^ intaract with the partial poaitiva onacv}^  on 
tha oarhonyl oarhon atooi in auch a iMnnar that 7 \ •alactrjna 
ar0 aa far aa poaaihla ttom th^ partial nagativa charga on 
oxygan* j^ravioualy, th« aaaocijition of l>ai«tana and C'-o 
<iipola waa conaidtarad to ba tha aaaaoiation of baiaana and 
^'%) dipola waa oonaidarad to ba appr^xlMitaly planar^'*''^« 
Latar. thia planar aaaociation of bamana with tha aoluta 
9 
KMi £a\mdi to t>^  umi«imblo on th« gcound chat th« aaJLoulation 
Cor thtt magiv«itiG t i« i a acsund a b«mx4Kto cing o«o i^t account 
Sac tha dashittldlng o£ tha tt!|uti!;airiai pjx»tacs a<3jac4aM to 
car£3onyl with ahialding af cha oorrawponaiiiQ axial pr^atona. 
I'urthisc^ I t %r.«si anown that the a tar ic £actoc« uribdoh Mouia 
praf^ floit av&n tch® appraxiiSdtaly planar ajiaociatioc* do nat 
diraatioally ohanga tha a;>Ivant ahi£t • the ooncopt o£ 
planar aa«>cijtlan lias« thar€$£ora« ba®n glvan up* A Ktfsona 
tiNrnaotia oaiJLliaion coaipX«}c in %ih*cn tba ^am:? o£ the t^ smisacia 
ring ia alaost at right angloa to the overall plana of tha 
atssroid molecule, acoounta wall £or tlia olsaarvadi aniCta • 
A8 a rulo iDensona (ralativ® t.:> UJCi^) cauaoa tha 
a.'Uaiaingi o£ th@ protto&a lying l^tiina a planu Jgiiim Chrou j^h 
cmrlian:^! carbon parpamlioul^r to tha d i r i ^ t i j n off tha 
carbonifl bond* Th«> prot^na lying in front of th<rs plan# ara 
daahialdad* ?yridin«»« hoi#avor« tanOa to ahiald tha protona 
lying iaahinu a plana paasirg througn tha «<( -carbon atoi^a 





Th« •oXvvnt mtikit C^^" icDClj-<5c^l^> iia«oci«t«a with 
OArDonyi geoups «r«-iu@ntXy r«m«in doiiiln«nt wn in thu 
pro»ofK3« o£ othar funotign«aiei«« and «r« Apprajciwttttiy 
«aditivtt* aoivoct »hi£t» me9» th«co£oi:«, ua«ful in ••t«b-
iianing ttm spattiai rsiationahip lMtw4«S(»n Hettan«« and pK t^ona 
Miia«0 r«ac»»ai}0£ia G%n hm Mmsmm^d in both aoivanta* Ptaaimltf 
oe a iUghly golmc aubatititant can changtt th« aolvonc; atiift: 
tfhich la oharact^riatio 9^ an ia^X^taa c^rlaonyi graup. 
Jaiv«nt; ahifta in th<@ aile@tonaa ara appoxionacoXy adaitiva* 
Xntra^otion olf otm or €«o equatorial haiogan atoaa adjacant 
t j cho itato 9 roup increaaa th« aaifit vaiua of Cjg, m«thyl 
«»rato&» in 3*kata t^mCQim • 
in tha carreiative atucU«M9i .ji^  tha aoivont aidCta with 
tho atcuctura oC aotae hydc^xy and raattioicy atasoida inriiiiaaui 
at ai* hav-0 otmrnrwad th^t tha protona atcaofiad to tha cartoon 
faring tha oxyg@n £uQction aichitoitad poaitiva anift vaiuaa 
of thm Qcemt o£ 0«0$-0«2S p;p«i* in bar»an«* pr«>tona in 
proKiiHity o£ tha lona pair o£ alactrona o£ an oxygwri atom 
ahowad nao«ti\/o aoivont ahi£t« protona o£ tha angular «MM:hyi 
gxv»upa baaring a 1*3 <U«xiaI or qpiaaidiaxiai raXationahip 
to tha hydroscyl an>ap aho^ NNi nag^tiva vaiuaa* Tha pyridiaa 
inaucaa ahift in tha WMH apactra o£ hydroxylic ooaipouatla 
hava alao t>9mn invoatigatad • in tha caaa o£ aaturatad 
ataroi<l hydrooarbona tha aagnitudia ana aign o£ th& lianawaa 
inaucad raaonanca ahifta of OMtthyl and oMthylana pf^tona ijlua 
24 n 
«h«{»« ^£ th# a^»Iaoul«» xn th« poiar aoXuttts tlio aoivents 
•hiCtai hftv« tMMin ahown to oiriginaitv fjnasa ttii^  s^ oJ^ air as t^tsXI. as 
i^n-polar ttf£«cts* lUisiid an tha •c»Xy<«cit Inciuood s i^iCt of thii 
1.9-sHthyI groups in 4/^ , d/S Q|>c»Ky>X-0>«^ -»t«n>iaa« ciBQ A n«» 
l»^ oi3 aha«m ta poaaoss « iaont canfo£m»%Xo» wh«r«aa aiailitr 
atudiaa on « 4/S -«a«toxyHS/^ '*tiy<sris«y-l«oJO-'«t«r^#l<l9 ah^ i#ndi « 
ohair e9nfae»ist4a» for ring i% «^ 
3ha0ca ana niiXiai»a ri4vj stuai«d the oorrftl^tioo 
batiira m tn«g» aoXvont ahi£ts o£ angular ijianhyX gcoutis «n4 
d«£<>X^ al au^tituonta in aovarai at^injidai aapogt^ nifta ana 
•9S0 8tarai<la k«toQ«ia an<i «c«tatiia ' • rha iKyXveut ahifita 
a£ th3 i^ngux,ir msthjrX algniaXa riav<$ {Mian widaXy ua«4 in 
aatabliahit<g th<i poaxtion a£ £unctXoniU. gK%»iipa and steeao** 
ch«Haiatry os^  a wida r^ Kja o£ nature atafoida*^* ^ . 
S^ f^^ -^ ffqffy t^S« Tha sAi^ at racant aodition to th.> aewoury of 
AMr^  apactcoacop/ ia ttt^ uaa of parataagnatie shift r»dgants 
K9m). fha uaa of tinaaa rawstanta has graatXy anhaiKiad tlui 
pow r^ and varaatiXity of laiii apaefeoosoopy ao4 haa pcovidaa 
a fmm method for Xooating tha funotionaX gx^upa in tha 
organic ooapoiinda. in fact thay hava opanad up « n^#w fiaXd 
of study avar sinoa tha diaoovary by C*c. HinokX^^^^ that 
tt»roton rasonanoa aignals of ohoXastaroX wars draaiatioalXy 
ahiftad downfiald in praaanca of £u (thd). giving a vary 
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•imgilifiad mgwsttnm* pmetmmnmic shift tm^^mrs^m mem 
eam^mtum a t lanthaaiaM iaita with osgtmio i i g « n ^ which, 
«^*n iiddttd to th® •aiutiofi s>£ «l«tttir90 Xona pair D««rin$ 
arganie ooi^poundis, ind^ctt io«r fimid aliiCtiii o£ tha osttar oC 
0-23 piKBi* in th« proton cm^timmnsi, iaading to th« atriicing 
apActral aiaii>Xifioation«» iNiaat witJkiay ua^a ^^ ara 
i'ria<2« 2,&«6«tfltc:a»i^h/lHn«i;»tana'"3, S*«3iaiiat9)praaa£>cty!aiu!ir» 
**ctt«h«i>^ * «ta4 Tr ia (di^iral9aiathaiiato)aueopiuai gu(a?ai)j^^. 
ii»r«« >n&iy isuCdprnlj i a <!ooaid9ra>a ta ba tha to&at «^ i^i* Tha 
«*i»ii faema a oa^ipiax idLch th<» au^aatrata at uii ar ochar gtoup^ 
i^m^titsg lon& pmXe o£ aiaetcafia* Tho iow £i4Ld ahifta 
pr{»^ct«4 lay tha i:aag@tit« a^ ra «p«»r;»)tiMit«ly pr^j^rtioiiai to 
r"*^(r • Ku-Jf aist^ncaK 
Th# parwuMJtttotio ahi£t i a pradaodnantXy cauaad tijf a 
paaua»<k»iita«!t iKi«aracti4>i^« «ithoiy9h th# poaaibi i i ty ot aat«il 
<%»fktributian ai «)>i>t«Jt intaraction, (t^iartiouiariy whan 
7\<-(iy«ta«a ara avai laMal can not im ruiad out. paauddcantact 
ahi f t ariaaa aaiy thi^u^h th^ aws&atio dipaiar ix«^la af£aot 
«»f unpairadi aiaetrona and tloaa mot afgaot th^i i»oiia alaetmii 
l i t 
<taiiaity and haoea aiao tha ooupling oonatafit ' • rha 
aia«oituda of th» oa«pi«x«ti^a of tlui i^^ tritri tht» ftmotionai 
greupa ir«ri«a in o««lair iiHj>aH)cu > n>->caia>Ci«^***, Tna 
auiMititati<»m pat««m of upti» aiic ta aavati o«rb»n mtomm 
tmaotmi team t lM a i ta d£ ai>««V(Si»«tion i a fraq[u«ntiy ravaaiadi 
i a eh* eyaiic ayataaa* TlNua ttii» iao4tion of th« fuactioaai 
0 
group* in m imo\m oackion «lc«X«tdn o«ri Ism <&&tmrminm<k by 
titttaaaricm thm r^lAtlv* mhlit rstiott, ••9«. o£ 19 «oa 19«eMirthyX 
yraups in « stufioid* Haw«v«r» such «n^y>«i« i« pouaible only 
with aooQlfunotionai MoittcuX«»* PaiyiEunctionai cot^ poucklji cunid 
ta ODfl^ Xax At faoi'« Chan Qn« aico i«iaaing to a confutfing 
•l»«ct«uiii* Th«9<» diff icult ies can i»9 •unaoufit«d by «uit«bly 
fi4oi::ia,nQ th@ int«9ir£«riii9 functiotttti qxfou9», «•<!•, « k<ftoo« mmf 
iM <;!9iiv«tct;«d to» « thiok«t«l vnd hydi^xy 9cs»up to a trifiw»»i»»» 
l i f t 
•Q#t«t«**'. H«part« oi th^ ua« of PSii in tho atttroiOaX finid 
ar« fr«q[uitntl.y «ffieouRt«rttdl in tha iit<ir4ituini ana iioi^ Or««t 
proffiLflift far futarsr stuaios* 
R»aa««ta ,fs>r .C^#«ifigigat;i<;^ il .ol^ ..jaoollQ.3^ » i u«« of various 
r«iigQnt« in tlii» I#1H •pflwtroacopy for dttfc^ rtainingf the n«tur«# 
•ulmtitutioh position jkftsi oonfiguration of hydraxyl groups in 
storoids has b««n rsportsa during last foM yi»ajrs« King * has 
a«scrih«a ths us* of tMUj for olassifioation of aloofioXs* in 
iMQo solution ttm hydroxyl rasonanoo i s shift•<! <aovmfi«ld 
(^H or lowvr) dus to mtrottq hydeogan bonding and tho splitting 
of hydcoxyl proton can also ba obsarvad bacausa of »uoh 
raducad rata of proton axohaoga* Tha primsry* sacondary and 
tartiary aloohola display cloarly rasolvad triplata* dc»ubLats 
and singlats raspaotivaly. Polyhydroxy coapounds giva 
saparata paaks for aach hydrjxyl proton. Tha «^quatorial 
hydroityl proton rasonatas at loiiar fiald than tha axial 
bydroxyl proton. Masdao^ i^ al and hasdkatal protona appaar as 
21 
or<liii«iry hyds^ ;>3cyl. pratan» 
Tei«hio«ii»tte«tyX i»aoyan«t« itAi) tvi) has 23<»»n u««€i 
^^^ 1& f^tvi raactlon irith Aloplioiv Cor ttMH studitts^^^* iAX 
r««cta iftait«Rt«fiooiuiJ.y «ir«« with tft<» highly hlnd^ced h/draxyJl 
0fioupj» tfuch • • a tortiacy aH «nj ll^niJ, ta £oaa « c«rb«»«t« 
(V2£), Th« oarlMMivt* IZ'^  siQimia u«u«ily appaar in th« r^io» 
(vt) (vxs) 
o£ 1^ 1*2 mm dlatinct ttii$gi«i:«« thi» munb^ r of «fhioh i s a ««4taura 
o£ cha total ftuiatKir oC hydircixyi functions* Tho aarbiamata 
^dCMation shifts tha a«irl»i»oi pc^tons aownfiaid by 3«S to ^.9 
ppai. far priiajiry aloohols and i - l . S ppoi. for saconajry 
aicohois* in oasa a£ ai ly l io aicKuhois* thvi vinyX pr^tan>^ to 
tha nydcoityl ^roup suites dotimfiaid by albout lo to iS cps* on 
aarlMmata foxmation irihwra^ s th# K-vinyl proton suffars only 
a littia s^ iift* 
i^ ika thl, ehlorai (trichXoro*acataidahy4a) also raacts 
r^^iidly at toon taa^iaratura with oartain hydraxy starolds* 
iaadttig to th« foeiMition af tw^ isowaric ohioraiatas with 
A and i» o»nfi9\iration in varying ratios* Tha M-iR of tha 
raaotion aixtura displays mft^rp aingtlat in tha ragion o€ 
ZB 
"r4.7 td 5.3 dun to th* t«irti«ry pcotons o£ i:h« H and s 
chlor«iftt«s* Th« 4if £«r«QO« in cn« cn<H»lc4L ntUfiti ( ^  } of 
th««« singlttta and tlisiir T vaJ.u«» ar« fauotd to tm £«icly 
oh«r«ce«riatlc Q£ th9 culMititutiafi CK»sitiot) o£ tt»o hydroxyl 
u««a in •tcuoturml ana <aan£ai»n«tianai •eudi€i«« c-IH i^ «piK£tr« 
of steeoias aro iMiing found ta b« j^ Mifrtieuiariy usafiul b«ic<»a«« 
o£ tt)^ M9C1 «en«itivity <»£ c ch«ii»iC4ii «!ki£t» ta atatctural 
CD:ir^ <i« <in4 «i«o ISHycauao o£ th's •«8a «fieh which ««oh c^ rHon 
#toffii of th^ tticttiatoii 4WU thd aub^titu'viita groups cao l>a 
^xii^ CMSdi indivi<ibi*l ly» 
•piMH&ra o£ tt v«ri«ey o£ •toc^ls ami for most a£ tho stttfi^ icUi 
ie was po»8iiali» to ir««9iv» nil th® oarJboo rsaanaiK:** finom on« 
snothttr with sitS o£ <3Da^«t:# peot;oo ctoKSouplinQ* ix\@ uruuttM* 
9uoua «ssi9fiss«»nt« a£ ncMiriy ol i thM r«sois«nc«a have isaan Mada 
lay thm appiication of apaoifio airagia £r«<^«noy and off^raaonanea 
pvotan daooupiing and isy hydz^jcyi aca^ylation a££acta on 
ehamicai shift a uaing dautariuift ial»atl.iad ataeaiOa* *''c-iitiK 
spaetiposoopy haa IMMMI uaad ta idamify tha staroidaX coaponanta 
o£ ora«ii siivar ahada toitunaii^^^. 
^.9 
Th« ««»« 9p«cti:t>iar:ttsy o£ stiiisiaiidii h<«t» s^ aMi isajor 
4i<divjiiio«iai)itnt« only (iufiny th^ a X^ iat £«w y#«iir»« aiii»IJly 1MN3«U««I 
Qi tha irt&3irparat;loit> oS »uit4l9lQ inl«t •yat«9£iBs la tria mamm 
itistrumtints* OovslotMi^ nt o£ oom9u««ri««id High r««alutioo ^^ UDi-
•^ttctxoamitr ana oaimtiiiiacioo o£ c^ u; «pi>iiratuii with thm nans* 
^©aling witii ailciraiitantitieA a2 stftinoia »at:«fflaJl^^ fm» 
•uitabsl^ foir dtrnttttration o£ 4itoraid«t auring cl)co^a«ogrQi>hy 
itav« C£msi(!lcr«&iLy «iihftno«a erte potsntiali&y o£ thi« 
!3j«r«0ai at»d i^i« school. tiav« ttstiyaliahfia «hMiattiv®« CM 
9loammtm in ti:i{» £l«l.d ot »t«>ffoi<S oMtta- «p«oteoaMitry, h«viciQ 
unr«v«li«d th« itoonanisa of taost imdmm o€ th« er«o»s»t4iti4»ii 
oe atmt&ldm uiKtor »l«otfi9ii impftct* Th<» ouKShiialsm oC (Miss 
£ir«sHMm:ati0ii i« 9«i>«rftiiy postulated laf studying ths stsss 
spttctrs of ooM$>ouiias i sbs i i sa by dsutsriun «t suitsisls 
positions* In «l l th* IMMIS spsctrs o£ stsroids* csirtsin 
£r«g»«nt«tiofi proo<«ss«s srs inhsrsnt in ths stsfoidsl 
si(«iston* I'^ s prsssncs o£ • funotionsX gsau^ in ths sK«dston 
««y« howsvsr, tri9««r of< osrtsin othsr fraQiMOtstions* «i«ti«^ 
srs chsrsotsristio of ths tunetionsi Qffuui» in • spscific 
position. Ths loestien of th<s functionsi gmup» nsy, thsrsfors. 
9*^ 
tM» i»«ec«>tMia dawn toy ooiMHauMTAtlon oS tha er«0Kino {»«tt«Ri. 
further, tnm fixtnetXonia gcoup* ni«7 iMi sultAbiy M(»(UCi«d Ijy 
dittrivttti«fttiois« oxiOAtion a&a ir«^atlon ^c« to in4uc« 
oh«r«ct«rl«tio p^ttema in the laaiiA-imMKstrim* «<g*« an 
41X0DI10I, ffl«y £>@ oifidiseci to tM^otm MtiicH in tum« aay bs 
coov«rtf»«l to « Kot«l» tn® qm^mtmk aosl^ is o£ fragmiintatlon o£ 
•t«r«>id« h«v# h^&n <!««lt itith in ^ t 9 i i bi Qlmtmrn «IKI 
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Tha £«eii« «3.iaU.oiition ot tnm «id» elmin 4»42 mk»m 
uoita i s « Gowaof) f««tut« QS gtmtolfi Akttloton «ri{i i« o£ 
<C9ii«i<|>aritbl# u t i l i ty in ifi£«rii)g thu s iso ana nature o£ the 
•iOe Qh«in in thm atexsoi^* ismr^rai is®oiiani«tio prapoeai* 
h*%f® b^ ien laadUi j^Osout thd nAturo oi this fragflient^tion pe\»c«««. 
oniy recently £»jer«4iei ^ Use mtimiQ by citteneive Oeuteriun 
lebelliny tociierimente that thua fiiret etes» in thie CmgoMintation 
i e tho lbe«Mtion a£ «lie Molwotilar ione(VXt4 i^ the rui>ture 
o£ highly aul>at:it'itea 13*17 txmA releeeing th# ecrein 
inherent to the tr^ne^liyarindiiai eyetem. The trenefer of • 
hyd«ogen et<M» &to» G^^ which i» 4M2tiviit«HJi lay the edjecent 
g»deitive oherie« relieves the r««llo«l s i t e on C^ ^ yielding 
^m ionised olefin U ^ A hfdvmm stoM i s then stostreotedi 
W the Cj^ g redioel £ro« c^^ in « si3c«»eRat»ered transition 
«t«t« fol.l.oi»«d lay th* ai««v«Q« of 44*15 Isono* yi^iOinsi ion 










Mfty, ]iiatMNtv«r, •U4;»ir9«« t)ii« nomai ca.fMivag«i oS ring u. ttia** 
tlui {>r«»«Mm:« <»£ « hydxoxi'l '^ ir«>u{;» «t C*i2 itt«<lii toi thu ttXi«dl<» 
nation Q& aid* chain *l» auisa units in»t««d of cia* chain -fia 
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«aa» unit a . Fuxthar, a cSoubla ia»nd in tha aicla ohain at 
oartain s»«>aitio»a aXao praoiudaa thia aliain^tion which ia 
not aur^iriaing alnoa tha prafarrad ohar4l« iocaiisation at tha 
aouUl* isond i» to im «intieipat«d «t the ttsi^ttikaA aC oont r i -
Itmtions f£on tho «ji;>«K3itts(V£XJ^ * Tho mftan er«oiiiant«tiof>» of 
mmvmtud. stifteols wich ucuidtur«t«<i nUtt ch«iis»e Have IMNMQ 
137 
tttudlad • OQo af the most diagoatttio fcngiMrntation of 
•uoh 0t««»Xa invoivQ tn«i losa of ttntire Cj^ ^ subqititujmt 
togothoff vith ttA? •kdacrtsaX hytac^^m atoiis* How«vttc, th« 
(aQCh%nl(pai o£ tiU» oHmination aiff«r», aic<3c»iraiii0 to th« 
position of iii}»«turatlon in th^ sida ohain mai haa bvoii 
claasiflQd thi»j»ugh th® ua® of <l«ut#ri^£ii l.iLl>«Il«d •tciR»l.il«» 
as glvmi in tho achanaa i*3« 
) C ^ 
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l:^  Che olliBlnaeloR o£ wat«jr ac acystic acia fi%>ai eh« RIOX«OU1« 
i»3iaa«iia@s laads «;> aetra«i?i9Xii Ald«r fragmentation pacmitting 
ta iocmliso i t s poeitian* ruo •t^roiOal ^A* «iid ^ oaHcatads 
can rouiuiXy iae id«»t:i£l«di 1»^  thm pr«i»otK;«f<Ii«siK}»tia p««H« at 
H-2S aonJ (3)/« 99 OMUIS unita rojipactlvaly in thoir ammt 
ataith and oc»-itforK®rs have r«^rtod an aiiogafit 
mtttiDod ai! distinguiahiog iMftimmi i9-«M;hyi and i9«iior*at@eoida 
ukth th© h0lp oC high roaoiution mm»& apootromotry* Th@ 3n>xo 
darivativa oC the atacoid i s canvartad to tho Z-apieu*^*-' 
(i« 3«dittiian&} and tha ratio oi cho poaka in tna n»aaa apactrua 
at m/& i4S and T /^e. i33 due to iana 0^%^*^* and ^^ ^M^^ Sj* 
raapactiveXy ara dataeminad. Thia ratio inaa ioaian £aund to 
i>e lt20 Cor ig>-«athyi ataraida but ravara«2 £or i9«oor 
compaunda* Thaaa raauica t#ara not roiiabXa with tha ataroida 
having a doulala bond in ring A or B. T'ta csonHiguration a£ 
ataroid aicohoia can aaaiiy tm aatalAiahad £rom tha int<maity 
ratio o£ tha H'-H^ ;) paai4 to the n* paaKa in thair ataaa apactra* 
For an axiaX hydcoxyi group tha ratio m-^l^^M* ia aaora than 
ono i^iaraaa for aquatoriaX hydeoicyi grottp i t ia laaa than 
ona'** . in caaa o£ 3-h/drotcy ataroida tha ioaa oi Hij*^  ia »ora 
faoiia in tha S^H than in 3<H aariaa. Thia h^ a isaan rationa-
iiaad lay aaawaing that tha aiiwination o£ K.^  involvaa tha 
participation of 9 ^ in a boat fata \X1). xn caaa of l9-fior 
35 
•t«iR»idtt« HjO ! • •••iXy l o s t If tho hydroxy gcoup 9ccupi«» 
• pocltion cl,f ta tho 1.0 ^ H in • Ijoftt £om (xi£}» praaanc* 
at! ono oe tvKt fliathyl QCc»up« «t Cj. ID 3'-hydcoi(y-S<*H aitocoids 
£aoill&ftt<3« ttm d«hydration by involving • hydray«n «tom on 
CHj geioup in thm 1,4 aiioination* h ^ 6aublm bond also 
141 
brings ab^vit aaaiar ciaavaga o£ H^Q • Mora raaantXy 
CXI) (XIX) 
142 
Djaraaai haa oiaaaifiad tha oauaa of osovaon and atructu* 
ral ly aigniCiaanc Cragmancaciona a£ atamida i)^ alucidating 
tha natura o£ 3 typaa ^e hydcogan raarrongananta (singla 
H'^ranafar* doufala raciprocai H<^ranaear, and daubla 
unidiractionai fftranafar) by axtanaiva dautarium laballing* 
Tha davalopoMinc of (aoXjc.Iar naaa apacteography by 
143 
Ardanna at al* la anothar atap faxrw^rd in thia fiald* 
wharain nagativaiy ohaxgad H^l iona ara foemad by tha 
addition of low anaegy alaetcona to tha aoiacalaa foliowad 
by allHtination of ona % uaually with fragoMntation* othar 
paaita antsountarad at aaoondary ouiaaaa ariaa from tha thannal 
36 
•iiailnAtlon o£ wfttor «ii4 actstic «oi<3 feom th« hydeoxy «iid 
Acatylcmy atexv^lilii r«i«p«otiv«ly «t ch^ » t:«(a$>ttriLtur« of 
volat i l i sat ion* boiotttiiatts tha aa^lcion o£ «n o* ion ta th* 
naieov:I« r«matii in • ;4«i< i^6 p««k. ;'his t«chni'|u« «iiow» 
an ««our«t«» dot«cmtnation o£ caoieouiar walght upto 2CJO0<. 
It mlMo enmi£LiS9 th& d^tttcsaination of x^iooular tfaylght; 
diatribution in tUm oospiesc miictuca o£ aioitiiiic ataeoida* 
In tha atruotura aiuciddtion atudiea oS. oardanolida g^iina 
l44<»14ft 14T 
and giycoaidaa and other atotoida, thia otathod ia 
inore^aingly being raaortad to* 
Th® ph@nononan oi oircuidir diohcoiam W«4/*) and 
optical cotatory diaperai.>n (u»B.«J*} aro oioaaiy raXatad* 
Tha cj raauita ito^ th^j unaquoi al>aoeption of riyht and ia£t 
ciircuiarly paiarisad i ight lay tha opticaiXy activa mm&ixm, 
MtnilQ J(^ raCoca to ttm oh^ suntga in optical mutation with 
wava laiagth* 'I'ha wava Iwigth ragiona a>rraaponding to tha 
abaoJTption iaanda o£ the chc;:Kaiophori» in riuaation aca of 
apaoial intar^at* and for laoat of tha e^lourlaaa oe^anio 
coopounda* thia cocraaponda to tha ultcaviolat canga ^ • 
Bvarainoa thair davalopmant, laoth thaaa taohniqiuaa 
hav<2 mainly i>aan uaad for tha invaatigation of oarlaonyl 
gcoup in rigid aaymxiatrio atructuraa auoh aa ataroida and 
polycyclic tarpanaa* baoauaa tha Jcato group undargoaa a t#aaK 
0 li 
optioal tr«n«ition in tHm vicinicy o£ ZBQ ta 30Q est rttgioii. 
This t transit ion ia Sairiy ssnsit ivs ta tho inOucaci asymoMitiry 
ttnd i s rssdtily svailsJbio to •«cv«) «s an idaal probs for 
rsvoaling th«» finer st£uctur«i, oonfigurationol ikOd oan£oir« 
mstionaJL d«t«iis oi a sMorticuijtir oioiocuXsiir ttmsm iiock* 
ror iocacing m cartx»nyi group in a ataroi^ aXal^ rton 
otii> oucvaa hava ganoraiiy i>@«ii found to t>e ao '^a uaafui than 
CO curves, laaoausa tho foener exhilsit difforont 8ha(>a« as 
wail aa aigna which nca atoa^ mt in ci>« xt haa, hawarirar, 
baan not ad that whan tha Ca anrvma ara racordad at 
ca — i9a^ vibrationoi fina ateuctur@a uauaiiy davalop in 
th@ ourva i^ich aco fraqutHitly oharaotariatic of a cartonyX 
group in a givan anvironm&nt {wnti thus may ba aa^Ioyad for 
locating tt**•*"'*• jt#roidal ketonas axhibit a at«t>ng 
cotton affaot batwaan laS to 19S nm. Tha ^^  and P axial 
mathyl and foathylana groups i^ ako larga contributions and 
iS2 thair aigna ara datacainad by tha octant aula • 
Tha douitiaa bond prasant in tha aapamatrio cyclic 
atruoturaa axhibit a cotton affaot at oa 200 mi. i:tm 
anplituda and aign oif tha eCfact ara oanatant for aach 
position of tha dbubla bona in tha akaltirton but thay vary 
whan tha iaiaadiata anvioranaant of tha chroaio^hora i s 
nodifiad* A dbubla bond in a staroid sicalaton can, tharafoca, 
aasily ba charactarisad by Ci)^*^*^**. 
Th« utesng aattan miioc^ oS b«i»oat« resultin0 teom 
hmm b@on u«9tji to predict «;h« «osoiut<i oanfigurftc ion* of 
••condary hyacaxyl o soups in atttrolO* ^ . 
Th« Ci» o£ a ssrioti o£ • t ian io acio* haves l3ci«n atuOiad 
«t: XoM t€iai>firiitu«ra (-10 to •iS^) anJ ths incr<ijid« in th* 
<liohcoic absafi^ion (^^} with tha daoraiuiing tamg^aratura 
W4S £o\ma to bm i.in@air« Thia haa baen attributad to ao 
inoraaaa in tns p£%ipattioo olf aoi<sc.il«>8 atl^pting tho 
praSarcad oonformatioii at the lower t:a£i^aratura • Furchor* 
C«> and Oiii> hava alao baan uaad to follow tins fo^aiation ot 
tiatais froza Oi;>tioally activa katonaa* aince tha katal £o:»ttion 
1S7 
Xaatia to a proportion^il diKsroaao oi tha cotton a££^3t • 
Co8i9)C|unaa containing hydeoxy grou^a aa tha only 
aut»atitu«»it on a aaturatad atocoid akalaton ahow no al>»orption 
aodva 2^ X1 n t* but ahow wall daSinaa cotton a££act in tha 
region las to 198 tm* i t ia* thora£ora, poaaibla £coai the ir 
Cj atadi^a to pradict the praforrad configuration o£ tha 
hydroxy gcoupa* Horaovar* tha hydoxyl cotton afi£act can 
no longar Oa ignorad in tha dj atudiaa o£ othar chRsMophoraa 
•uoh aa olafiina and katonaa (ahoct wava langth band) which 
Abaorb balow 20u tmh^^ 
loo TakaMoto at al« hava confimad tha praaanca of 
S^«oH group in aangoatacona isff ooaipariaon of oHD and CD 
39 
ourv«» (n-4 TC transit ion o£ Co ge^upl o£ «<Hrioo9t«roo« with 
thoam ot oy«»t«MdD« which has « S^-4syacoQ«(i« Thai CU» and 
QAii have baeo^® if)(li»;Mni««)Dio in taoklinQ •t«rcK»oh«Mic«l 
peohl&aa {lortaining to «t«roid«, th«ir uao in the stemiiis 
on, «»9., insect oioulting hormones ere well aocu^ntlta 
x-ray oryeteilograrphio enelyeie ia the ie«t resort 
in tho fidueiiaatioR ot alwoiute stereochwaioahl struoture of 
organic <^a^}ouf^s. £n the f ie id o£ steroids* this techniiue 
hjis £>a0n used £or structure doterminTitian off a iarge mmHSKiXt 
o£ coQap3unds . A £ew r«^ent exeapies Q£ i t s eppiicetion, in 
iS9 
this £ieldi, ate thsi structure elucidstion ofi carpestoxoi , 
Physeiin A ^ ^ , physsiio a*^ ^ end «>hyselin C^*. 
All the steroids ere iaioQwnetioslly derivaMe Croa 
the sais® parent conpound, isoprene (C^il^). Biogenetic 
exporisMnts using tracer teohni^ues in a great variirtiy of 
organisds and s/stesos have shj%m that the biosynthesis ot 
stecx^ls proceeds through a sequence t 
Mevalonate -—4 famesol «»4 jfqualene —>^Lanosterol 
iaji*"ias These steps are in general* well reviewed • The nost 
interesting aspect ot steroid hiosymthesis involves, the 
i'l 
fesAm^ atagas in tha oonv«ir«iofi of XanoaitocoX (XZXX) to 
Which 9Coc««a» throi^h tha in i t ia l «liiain<3tion of I4i<-«iethyl 
goup CoilovMdi trf th® oxidativ* recaovai o£ tho t4i«;> oiuth/i 
gcot^ ^a 4^ C *^ The ovid«mco in suppoct of th is path vm» 
of i4'>*noriiiEio«tacDl (XIV) ^ ^^ "^ ^^  in ohol««t«roi bioaynthoais 
in r«t9* Th«» ifloiation o£ 4«*aono3i(3thy'i at«rais« «.g.» 
iQphanoi teom animai aa well aa plant Ktuccea alao 
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au39«t«uitiatQa this pcDpoaition* Djeraaai at al* hava 
isolated a 14«(aonom@thyi atarol^ atacdcuxiallin (XV£} from 
coetain cacti ana infertaa that at least in th® cactus* tho 
(^ 'CKSQth/lation in ring A can pemnvSm tha rceooval of 14««iathyl 
90up oS a lanoimaeol-lilua pracursor. i:*ha origin of athyl 
and othylidana g coups at C^ ^^  of tho aids chain, charactaristic 
of phytostacols i s no«# wall astalAishad* Thasa are darivad 
bf daublQ tranamathylation Ccoai adanos/lnathionina • 
The first transfar of a n^hyl group to a ^ * ^ 2 * ' doubla 
t>9nd laads to C^^-tbathylana eoapoundCxx)%rith aULgration of 
a hyaeogan atom f«»B Cj^ to ^25 ' ^ ^ saojnd trans* 
nathylation at tha ^^^*^f doublo tsona of oo(apouna(xx)laads 
to tha earboniusEi ion(XX£>. Tha lattar can ba stabilisad by 
aavaral eoutas (a* la;, c mid d) ^ « 
4 1 
HO 
(snr), R^cHo, (^^) 
(:ssi) 
in QAmm af pori£«r««t®rol frota 
tha 3<i<-«thyli<l«TMi canpound (XXIX) his imem ptowmX to t»@ thtt 
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i;>r«K9u£'»>r« jn th« oth«r hanu, Loufant «t «!,• imvm •ha«m 
thac in ui.ct;vo«t<tliiiai 4if<aa^ ilam{a atlafflMiafno»22-«w3^-oi i s 
o^roMia without th« ifTC«f»«diaoy o£ « Cj^^ctthylidnntt ooMpound. 
This int«jnaMidi4t« i s slso not snoountsrsd in ths l»iosynthssis 
of ohondisiXisst««oi« ^-chondsi i lsstscol and posi2«r«st«irol. 
in chlomis^^3^^«*. 
tn th9 toiosynthssis of 34~«thyieholttsts«*S, 33t2S 
i s KmstQKtmd to htt opsrstivs ias 
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Kxxitl) «nd (XXVIIX) feoai tho pua^n pl«nta £«a with ocM p^otuul 
ixxv). xt WIS, thftr«£ore« cc»nalu(3«Kl chat coa^und (XX:^ J w«» 
thtt proeursor off th« i«oXAt«a prs i^luots* The luirXler 
-R^-







proposition^*^ 6h«t ^ ' * «n<} Z^?*(2a) ^tawaia «r« £onMd iixm 
«h« oiMMBoi int««»«<li«t« ia tti)««fi«bl« in a«s« o£ emn|an pi«nt«« 
•ino« thm A'*<*®> ooMpoiind (xxv) i» first oanv«rt«d into « 
C^ ^ oarteni .iw-ioA toy addition of a protan, a hydrida tranafar 
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from Cj- to Cj^ thou r«»ult» in * C j^ oarbonlum-ion, %*htob 
by praton loss Crs^ C^ laada to * ^^ 6oubl& bond* Nh«th«r 
ooiiipouiia (xxvrzz) la focaod tniC3ugh csonpound (KAVZ) or dirwotly 
£r^ sa coiapouiKl (XKV) ia y«t to £>• #scttlaili«hed* only • a«i4iiX 
inourporntlon o£ ooMpound (x^ZXX) K-*«plnjuitarol} itidloattts 
that i t l& not Qati#ratod dir«c:tly ft^ m^ (XXV>« 
TMo piK>lMit3il<8i roueo* far tho eiio»y{ithi9«la a£ ^tigsiauita* 
22-«n-3/?-ol In piq^ V£^ ttt^ <iIiii« 44,aCiaiaiiat h«iv« i»«n proposed***'. 
It i s £ontt€Kl either tiisf «iif«injitiofi of H-^ atomi at C^^  «h<(Jt C j^ 
o£ otigmavtacol or i t ia formed diuring othyi l>ranohing «t c^^ 
ot lat^storoi toy olimin^ition ot tha hydrogen «t c^^ acoom^a-
niod lay ffligration o£ tho C23 hydeogon to C.^* 
Although not mioh utotk ia r€»i^ rt«»d on tha Mosyothdaia 
o£ inaoct Mouiting horoonoa in pianta tout £or tha £ormiition 
o£ acdyat«jR»n» in tho aoodlng o£ Jig;j|fiESM£Bli Ml^SiMf i^ *^^» 
I3»e«m aatatoiiahed that ohoieaterol i s tha ptracuraor ^» 
It ia known for a iong tiow th4>t «icroorg«niama 
S»oaa«Aa ansynaa oopatoia ol! tcanaforwlng tha at avoid noX^euia* 
Intaraat in thaaa tranafofwationa acoaa particularXy t^an 
jpateraon and Murray in i9S3 aucoaadad in loonvarting 
progaatarona into ii<<-hydx%»xyproiaiaatarana tsy a fungua of 
ahiaopua ganua* Xha aaiaotiva intro<hiction of an oicygan 
function at li-^poaition iiaa oonaidarad of nuoh intaraat in 
44 
•Itico %h® oKy9«n«tion at this paaitiofi by purdy oh«aic«l 
ae^ aca pit>v«d ta be r«th«iff uor^wardiiig • zntonaivtt inv«sti«> 
9ai:ion« ir. this £l<aiu ymtm crittraSoca, uiMi«ct«ji(«o» AlthouQh 
tl3« «t«et»id tcauEi«faening aialiity i« widioapr««d in th« jre«Xa 
a£ odccDoingaiiittiMi^  Cilamoncua £ungi Datvtt baen fouxul to be 
th0 Gaoat v«r««,til«i. 
Various nlcjfoblal tranaCot»ation« o£ eno atomios 
oan b» ol«tt»ifi««l «• o3(VQ«natian», (••g» hyajc^xylfttion, 
opoxidation, Jk«ofcone and t&atono formation}« hyarogtmation* 
clahydti^ganation mtiA oiaa\r«g« of th@ aido chain* Thsaa 
ataouid tranaeaematlona by uaual niocobial ai3tho<ia hava baan 
thoiToughiy raviauad by Viachar ana v^«^tatain • 
Hydronyiation ia tha laoat freqpbtantiy ancpuntarod 
roaotiona in tha microbial tranaforoationa oi atai%»i<ii* fhe 
hyaroxy group can ba introduoad aifaoat at any position in 
tha ataeoid nuciaua ^*"'^, m cartain caaaa tha aice mad 
affiolflmcsy o£ bydroxyiation by a particular HUlacoorgi«niaia ara 
•trj^ngly infiuancad hf tba atructura ot tha aubstrata* Thua# 
the direct hydxoxyiation of tha readily available androatane 
ia ooc poaaibia tif f»aoigi^li^f M3L4Sj|f, Bain (a Rnoim 
lSHfiydn»iQr)^ atin0 organiaai). However, tha aubatrate (vis* 
5<*androata-3, tl-diona) auitabia for thia organiam oould be 
4o 
E>r«94iir«<S ecom «ndffoiit«R« toy f i r s t llc<-ti/acox:fX«tlon with 
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ACQtyXation of •t«roi<l» in i&ioino^biologioal. •y»t«a^ 
tias h&axi rei;»octea onXy c«c«ot|,y« Thua t®ataiit«)nin« aca««t«i 
Has Jodsn olKointtd by tha focaumtation a£ Qiiilird«ten«dLano 
with a atralii o£ .SjiSSiJftSaMSM l£mlUl^^^* '^  .MSI®SasatS«l|feae 
iiaa laoen U««N2 to rsduc* 3-kQto-*i«4'-|>r«igiia<}i<inos into d'-kttto-
194 i9S 
Tho painstaiiing roaoarohaa of ivrima 0t ai« ' 
hav«i lo& to tho sciioctiva oioavaQtt J£ tha aida chaina o£ 
various ataroida nauieXy choioatavoi* 7*^lahydraahoio8tecoi« 
ca:apaatarol« jS -aitoat^eoi and ati93iaatajDi>X isy varioua 
ffiicrooeganiaaa baXonging to ttia ganaira* <>>gthcobactar^  
«itaciXXuf., MStii]S^^Mikii^* <;ftajqff^ ba f^yi^ ;|>^ iiltScIll2»K2^£ltM» 
stragtffaty<?<i^ f» tha caauXtant prcxktct of th& fairmantation 
waa aiuliroata*X»4-diana,3«X7-*diona (A,tj»i)*}» Tha foXXowing 
i;»athway a)caa«»Xi£iaa lay choXoataroX haa ba«n found to ba 
oparativa in tha abova claavaga* 
4S 
a^^-^' 
fa r at •sold tr«rtsfonMti<»n« has r«v««I(id Inturvatirm rvsulta. 
sporiMi o£ AfOfyqillua Q^l^ffigf^t h«v« b^nn found to b« fttoout 
Civ« timis noctt «ctiv« th«n growing oultur« in tronsforaiing 
proQ«atEtti%>n« to il-K*hydrasty and hpf JLi<Hhiydro)cy 
47 
19ft'-I'99 
*^S29SSliiiiii 9Sti^£Mam» ?<»*#«v®ir, whan «catyi«c»d «i»i9«trat#» 
8id« chttie c}.(»ftvae« atlong with llpi.'^yt^c^ii^XmtlQth oi l&^'^hf'^ 
4yj»tQ{ayiii»|i .#fl^ «^)4P oi;)ora» Jn«v3 i>@«in ua«d tj» bring 
oi: C'-l? sido ohain ana «r>3a4tis»^tiaii a£ riisgi a o£ )>9"%iti or 
X9«-nc»«r mor^iOs* Th« Aidtei ohttin cltt«viio<i o£ pir«9nan«« Uaa 
t>e«n fauna ta px\»<i«ikl in a w«y analogauui tea th<» non -^^ tttysi-dftiis 
Ba«/«r-ViXli9«ir oxidftteion af noton^ii iijr {?«r»3id«^ • 
<3c»st«r^ n«« t««to«t«cona* pra9»ttt«r^ii« And in4rc»stji*4««n*3*i7'> 
dlon« a«n &• trimnfaesuMl iR«i.nly to tholr JL4e^ -tiy<l£9xy (dMirl.-
vaeivfts. »ii>wttv€r, l7p<r«lHyl a«riV4tiv«« yieXa Yo^-hydraxy 
During th«t oours* of •«iructyjr« oiucidUitian of 
pHysanoi A «na g»hy««noi 0 feuni gt^y^flip £ci£SI}l&iii- »i««t, 
tn« AtttHcir aunriiyMil tlui iit;«r4i«uc« on «ti9«««c«n« tyi>« of 
eoi^ ?«itmdiii «ndi tho»m Ghmrmat^eiHij^ durina the p«riod undi«r 
r«vi«w tMiiV» tmma ciasaiflwl into faur gxtoup*. TIMJMI mem 
i i«t«d in t«l3il«» 3 to 9 alotiQ with t}i« plants oi th«i r 
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6 , 1 
i . («} c»M* £ihoppo« &itiil B. eh9p|>i>e« **ch«MBi«tcy of Cartxm 
Iy3uart9r<l<im ric»uaton« j^ona^n* Horn tori«« Voi* 2* Pact n, 
p . 7SS (3.9S3)f (I?) i^ * i^ a«oh ona v;.v. Tr«o«y in "Hodden 
a<itrK>d3 o£ i>lant .\naa.ysis'** J9iringeirvorl,ag* a®rlin« 
Vol* 3, p . 141 (193S}f (ol L*ii» J^cHouva, i'octacnr* cncxa. 
ur^* (Jaturstofil^o . ^ , JIS U%S)f (a) T« Tokaioto ana 
I. m^ltto» ••fiaga r.u Ko ayoua-. aa. SiJ3 {19©j), 
(©) «v« jchroiaer, pur@. A^pl* Cnefeo., J l , l i l (1570J. 
2 . ^» Fi@9Qr ^u3 i>ula Flfiisc9ir« **Tho stttCdiaa*** vtoinhalu .>uld» 
Carp*, Raw «ork (1353) • 
3» *>*C* i3ate9Qlth anu ti*U« «»®atall« Biochlui. iiloph-/s« Aota* 
4, 437 (19S0). 
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(CMoialoal xnv««tig««ion oi mvnlU lCinff^ 3ffcU Ha»t^  
plane aoidl aieSoirs £i?a>a ,-.>i^^ a^,kelc«nai chiefly in it® giM^ater 
aiss®, @miai^  a plcinc 2 £t« tciii* glabraua, paclolca ahorter 
ema l:»3aring Calicos 3** di^i^»«tor* le i s a vec^ s^^ howy g>l»nt 
mi,a i s v®ry i ik®i/ a variant of ^ MllSiSfilSlJi • 
ttm ttXkktB oC j>4 IlaQStlSSM ^nt& purchased fR>a 
L\iolciK>vt* a ioa«i otarK^t and got: i<l^nti£ioa Srgoii National 
Dit;>tiiBio osrdioiia, Lucknoiff xndia* Thei Isassar f ru i t s airo 
9j^ li»@ricfti, yelioufiah l>rav«ti in caiaur« ;} tBoi. to 13 ca:u in 
dia««t«r« imich 9hnmk®n with a gi^yiah taark ioSt £>y tha 
jMiKlicel. cio^oiy giackadi with aoaOa tt%»t ara ^iat* ori>icular, 
BPUC a i ightiy i r ragul j r io outi ina aloout i .S ioa* Xong A^nd 
3 mskm wida, paia ooiourad* 
(CaKnaJ i» a drug uaed chiafiy in tha unani ayatam 
oC at«KUcit}^ aa apariant« diurocic* anJ atii^auiant and ia 
2 
uaaful in dia#aaas ot 6h«^  blaiidar • I t i s alao uaad aa 
3 
anthalmintj^io • t t ia alao ri^portatS to i>a afficacioua in 
drot>ay, rhaumatia^ ana intarraittant £avara« 
tUanioDto rai^ortad th@ iaoiation o£ an aikaioid^ 
3 '^ltiOioyloxy)tro,?ana tTf^m mtM^AJA iliMiSSKKiA* Hatauur* 
11 
a A It 
«t 9XV * }i«v« r«poJEti»d %im isolat ion a£ thr** m>%mX 
ory»talJlio@! ootnp^uncl* i;»hy»«Iifi At B am^ C with inter«it;ifio 
i3»i4* •«f*l6,34"C:fOioH;-a;j •t@xti3iaftl •t£uccur«»«0!;i C^Xjand 
The isolation oC v«irioiaii suu^at mcea £roa oth«r 
isolated an lakalQid gra.^ ) BUMMi^kMk mi4liS(~ Yluttal* 
3u£»r3:aa»iiiii ot «1. sAgidi^a « dMCAllou crioeaioai study on 
tho chaaical <aja|K>n®nc» .^ f tha h®rb o£ f^ntffjpljff MBV^tJk 
ana reparted two c rys ta l in i s ooji^iauuiia, o£ ttios® one 
waa idontifiad aa |»hyaaliii Bm sutaaaqruantly* thnt 
iaolacad thra0 naw l»itt#r auisatanoaa baaid^a th^ kiown 








sn vl*« oC thm !a«aioin«l •££ic«ey of £>'^ yf ^ .^f 
ti«tion on th« «««»dt of t h i s pi4uatt* 
•n 
Tha ^iMlarcd aasdiji a£ isnrip« f r u i t s j)£ £l22AiJUj| 
an coo l ing , %im \\mL%tm «icer«oe {S®^«it<»S a wfiico cr^0&iJil i i i i« 
miMUt %ft)ich W4a £iltttr«i4« Xtn "iUC an a i i l o a geX aiiawttd 
ttk^t i t «fas a a i x t u r a o£ chrtt® oa«s^3unda .% J ounti C i o 
ancraaaiiig ac<Siac ol .t£ va luer . THe ccuaa c rys£« i i i nd 
ai icturo tfj£i ohiraMitoyrd.m@a ov'or a ooiucan o£ nmttirai 
csosipouM A i n the) pur^ faxai vrtiiXta feh^ teR£«ina ftiuiit:«i gave 
Inofa eliioroCorta t methanol, ra«j», 234-36**, ^ o^7y * *^ -**'» 
(c 1 ;N^ , chXovofocn), C3^^o^4» C*4^S4«)« The po«l.t iv« 
i . i^r»«nn-aurch«rdi t«« t in(liC4i««J clt^i^ i t i#)Mt «ith<tr • 
t r i t a r p o n o i d o r « stttioi-JUiX ociaiiKyucidi* I f «t«ffi>iaiii 
ii«eur« ¥«ts «Xiio •vidwnt f«aai th« l ^ «ncl M^i «jp«ctr«* 
rh« £H spvotruia of physanoi A !a«»i£«»ttt(l tha pr»»«iio« a£ 
an gxoup (33«o eai }^  ar<a««tic nuoiema (3JI3, 3o3«>, 16J4, 
•07-$ i-O lO'O MICRONS tSO lO'O no 
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l5iS, UaS CM" )^^  CHj% -CM -^ <a9S3, 2.365. 14<S2, U4S cw*^), 
«»3S«tic «®t«r ^mupin^ <i720» i276» li04 on )« «iiofi« 
(i«3o, 1627 csB^ l^.and a >c • dig group (393 oaTh * Th» 
pr«»aiie« o£ an tkcommtio <i»t«r gcdup was also oorjcotooratad 
13:^  i ta UV aidaorption at 23? nm< ( f 2l«380) for a ii>«i»oyIoK/ 
gtttup* Ajn anoo® a2»aorption in tha W region oouid not ism 
abaocvaa baaauaa ot tha taaaiULns aS^act o£ tha b«r»ioyl.ojcy 
«b«>rptioft « Hdwavar, «ho high oioXdr aittlnction o>a£fi* 
Qiant Q£ ttiia i>aa<i auggoata^ tha contrilaution o£ aosaa othar 
<3hst>aoph9ra (wuna) atnca ttm£9 waa only ona bansoyXoxy 
gnaup in %ha iac>iaoui« (vide infra)« Tho ma apactcu.^ o£ 
phyaam>i A «Khii3itad aignaia faff t^to quatamary iodehyi 
{Mi oach, a# at o«SS and 0*93 pp3>« cwo aaojmdary methyl 
(3,1 each, (S, J«1 Ha at i»07 and 1.03 ppai),-oj-o-{lH, dm, 
J • 10 HS at 3.73 pp»). -C||-o-<X»- (H, bE a^d m, at 4.66 ppa). 
^ c • CHj (two 1% bro«<l a* at 4.96 ana 4 . ^ 
- J - . CH-Ca-UMt, q, J • l . S m a t S.73 pp«) Cgf<s*t2a, tM, 
J • 7 & 2 Hs at J . l ppm and 3H, oi at 7.S3 ppai). 
Phyaanol A raadily focnadii a flonoacat<fct^, » .p . 
204HI**. ^3i"5a^S **^ **«*** «**^  • fwnoisanaoata a.p. Zlo-ll*^, 
Ss'^S*^* {K**50) • Tha la apaotrua of tho acatata did not 
ahow any hyd»»3i;yl abaorptian ana tha PHii apaotcuia diaplayad 
ona acatyl ainglat at 2«0 ppn. This auggtsataU tha pcasanca 
of only ona hydr^ xyX graup In phyaanol A. t^ urthac* tha 
'^M'^f'^^^^^*^ which appaarad at 3.71 pgm in tha svk^ apactruM 
PMR SPECTRUM OF PHYSANOL-A 
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of phyttAOol A shiftvd t a S*39 (^n in ttm i^dn i^matrxm ot 
«(39cyXphys«noX A* Titis p«ir«a«Grn«t:ic shift af &K>t« than 
I «»l9a OR »c«tv'laifcloR ».Rdioa,taa ths dococaar/ fuituir* of 
thm HfASQKfl geoit^ in physai^i A* This in€«c«mc« was 
further coaiiami tspf the oxioatclon af phy^ddooi A with 
Jon«i* r«Mi^ ®nt; WNich afifoxtNH^ A f9oiM»*-o3io dUiirivativei, 
sa.p, 135-06^, ^36*W4 ^W*S^4>-
Sioo© th® X-i ana tMiX spacfera ot physiyn^i A ino i -
oat©{3 tht» pir»s«Q09 a£ a viciyiia«fid 9Cdu^« i t W4i» tr®at«KS 
with j<*ohlocoporben3ioic ^Msid to Sosm a iK»no«poxia« 
dksrivativQ a.p* 22S-30**, '^ 3§*%J^3 <^*962). t.'?03CS^hyga«ol A 
dia not ahjua a 93 cm ^t>a but tw;j nottf uuurula at 931 4Wid 
784 oo for -c-o-c* ats-Qtchifi^ oi the 4MC>^i><i€i ^o ^ ^ 2-^  
spoctrun ana i t a ii^ ia apttotnia was aiso iACking th«i tm» 
vict'/iio sirmiais ^t 4*i& and 4*9S pp». xnst«dtu» th«rii was 
j» naecow miitipi«t oarraapon lULng to t«o pcotofi* at a«6S i^ pa 
Aa»i9fitti3tl« t^ th« «ftti(thyi«Mn9 peotona on ana o£ th€i c«iriaon» 
l»»«rin9 th« •poxids* Thfta« finain^A oonfiABSd th« prsattnc* 
of « vinyiidono ycoup in tu@ mvioauio* 
Thtt hyaeo9«n«tion of phy»«noi A in «tr^i«o«tat« 
in thtt pr««4Mru:« of A4aA*« catalyst i«a t j thct foemotion 
of « dihydiopcoduot, m»p. aaa-ai**, ''3«^2*^4 ^^^^'^^ ^* 
c]u«ntitAtiv« yi«ld« tlbwuv^ar, wtuua th<« hyarog«B4tion VM» 
ri^^aat^ in ol«oi«tl actttic «cia tha dihydco «• «P«li «• th« 
totrahydcod«riv«tiv;ui wttr«» £O£M«C1 in • ra t io of Ca d*l» 
8 9 Ay 
Tiw lA apmsttom of ailiycSraphytfiinoi ^ dia nat carry 
the vlDyiidwio tund at 393 cm Jsuc stilX ts^d th* onono 
«la«ocation. t t« tmu apttotmrn aloa oontainad « signal. 
only £c»r « vinylio ^«s>taii ftdiiao^nt t a a K«3to gtow^ i«monm)* 
tiKiBt lo tho foraauioo of iaihyar3@>hyaanoi a, oniy the 
vioy|.i<|<»ne bond ijAd £)@®fi rscSuccta* 
^3S^%4^4 *^^ *®®-^^ ^ ^ **^ ^ ®'^*' ^ y vinyXlc protan siguala 
in thMs «?'>'4.t ap«M r^u£3» i t £il£ii> did fiat exhllait vinylidene 
and «Haoi}0 Absarpclo^d in thm Id spoctrua iiMch« hjvmf^r, 
shovaa a atCDog l^ u^ d at i t 10 ca * for «i a^ iX'-maca^ s^rQa riixg 
H«a)tc»taa« Vhia G^niismmd that in th« t«tffaikhydcop20duct 
Ijoth vinyiidano as woli aa m^inm djul>ict l%>nv.3 had immi 
c«duQ«a anJ that tHa «man^ yrgiup in i>hy»jj;oi .\ uaa pco^ont 
ill j» six: ii€fflt9«ir«d ringi* rtia aolcicai jc £;>nmiia o<; t^itra-* 
Hydc^ phyaaooi a jr4K|uir«s ths» prassnco ui t'^ nn rings ^ 
dju^Q tx>nas« fivs o£ which mem scosiuntod £or tay tn«i iasnsoyX 
9rv»up« jn« lay the itQt>> ac^up ^^ d^ iour ley th® steroid i»K«ii«rt;on 
tvids iti£rs) • zt (ftaiy« thsraf^re, I3@ conoiudod that 
t««rahydro physanoi A W'ls c»>{Rpi«tsXy saturatoj* h^nc^ 
physsnoi h contsiDsd oniy t%io demises bonds* 
Tho molocuXtir Conmiia u£ physanoi A (w^tl^^u^} and 
th^ pAxJSicts of i t s saponification ( C^^H^a^r vids infra) 
in conjunction with i t s ph/sicochiraiioai data suggsstsd 
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t«no typa)« Tha oatura o£ th« aide chain aa stlgaiaatano 
typo %ras al*3 ravaaiadi by a 3H triplet: (J « 7 m} at l . l ppm 
in th& «>Hii apactru^ (iou He) ot phyaanoi h %mic:h could only 
i>a aaaignaa to tha Cri^  pjc^tona o£ an ethyl 9coup in tna 
aida chain« fntthmt, in the oiaisa apactra oi phyaanoi A and 
i t a dabacutaylataJ derivativaa thar^ waa a pcumin«ait lo£ra o£ 
139 amsa unita c^rraaponali^i t a th® a l i .injitipn of ^^ p^ '^ j^ g 
aida chain and in tha mm»a apaotra o^ dihyde;;»«>hyaanol A 
(Cg^ H 2^*^ )^ aa wall as tatrahydcophyaanoi h *^*M *^S4^ 4^  
thore was a co«rraaiK»nding loja of 141 maaa unita (Ci^ ^H i^^  
aa in cjaa ofp- 'aitastai:^! which paaaaaaaa a aaturatad C^Q 
aida chain, ^jn tha bitsia of ahova avidanc«98 i t waa 




Sine* thm {>hy»lec»oh«mtoal Oata of phy««nol A iDdLcAt«di 
tha 9tmmmnG9t oi a iSMNimoyioiiy oeoupt i t waa saiKinifioa witti 
skiid alkali mt «Mbi«itt t«Apttratur« E r^ 43 haum and th« 
products rdsaivod into acidic and nautrai Cractiana* Tha 
aoidlo Sraotion« on puriCication Cumiabeta £ina coiourlaaa 
oryseala* m*p. 122*^  ana was iaenti£iea aa ixsnioic acia t:^  
preparation o£ i ta aniliaa amd £inaliy t>y i t s aiMed meiting 
point. auparimpoaaJaio l*< opactAtm &nii oat'-^shmtaaX^ogtasnty (TLC) 
with outhioitic bjM3»oio acia« Th@ nautrai £ractic»n aho i^aa 
tw» apota on Ti^ (n£ o«39 ana o.^« s .» m i^thanol in txsnaane)* 
Ita chcasaatogr i^phy otrar nautral aiumina a££ardoa t^*^ cryata* 
i i ina aubatanoaa %^ riioh tiara Oaaianataci aa dabenzoyit^hyaanoi A 
ana dalSKmsoyiphyaaooi Aj^  in ordar o£ inoraaaing Ft£ valuaa* 
^^abaiamvlphva^nol i^  waa o)9taina<l £r.»m {aisthanol aa colour! aaa 
nsadiaa, a.p. aoSJP, 2^9^ *46*^ 3 ^^ * 442>- In tha W ragion i t 
anotdad an enont» absorption at 345 tm (^ i2«230}* uliich in 
Physanol A was taasKad by tho ixumoyl absorption. Tha 
praaanoa o£ an aoona w«s coreoboratad by IH abiNsrption bands 
at 1470 and 1433 cm~ ,^ aasida thia* tha Id spactrum also 
indieatad tha prasanca oC oH (3533 oseT^) and ^C • CH^  
(890 OM* } £unotiona in tha molacuia. i^ ha kma, spactruia ot 
tnis product aiao aKhibitad a in <|uartat (j « i . 3 ^ ) at 
$•74 ppat and a p«ir o£ IH broad singiots at 4.93 and 5.03 pp« 
aasi9n*bla to -C •• CJS-<JO- and ">€ • ci^ groups raspactivaly. 
A IH <lsijM.at o£ Multiplats (J « XO m) and a vary brj>ad 
So 
oult iplot c«ntr«d at 3*13 ana 3«3S p ^ w«r« aaai^fuibilat to 
two m&tnina pje^tons ndjacdnt t<;> ••conaary hydct^ scyi gc^up«* 
It ia «^ia@nt thjit deisensoylphyaaoal A oantainodl mil t h j £unc« 
t4on«i groups pmseoc in phyaianai A except that thc^ laonxoate 
9CI9UP wm^ hyat»>ly»i»<J ta a h/(lev>)c/l gi^tip, indicating that 
tttia ia th0 Gmttaal praduct ol^  dapofsification ot physanal .%• 
EHjUyfata^ ^^ ltpliyffaiyii ^^ cryataiXisGd £rosi mat Hanoi *-hc»cane 
aa urtiit® oaiouriasj naadisa, m»p. 210-ll'^, C^^H^Uj VA 442). 
I t atu^iata only an and abaoeption in uvr at 203 ns (f 3, i4a} 
i9ut no anon® abaorption* r ta xa apoctrum aiao lacKad the 
enone atiMNscption l^ anda Init thera wao a band at i7C33 an" 
which could ba aaalgnad t a a l&tsto group in a aix macab r^ad 
rici^ ;}. Tha ?.l^ ^ spaotrum o£ th i s product diaplayad the aiynjia 
for ttnj q^artoimary mathyi gvoupa* (3il @ach a, at 0.64 j^d 
0,93 p^^)t t«K» a^h in^ protana jn Q\ax>na baaring 8ac.:>naar/ 
hydR>xyi geoupa (iri* d« J • io i^& at 3.9S ppca ana iff, bc^ad sn, 
3t 3.25 ppm) and ^C •• CH^  (two iiiybeoad a« at 4.9 ana 4 * 3 ^ ppia)* 
Tho <M^< apactrum* hovr«var« did not ah>w any signal £or 
t 
-c • cj[^-Cj- proton but thara was a J il muitiplat cantrad at 
3«o ppitt aaaignabla to tha two proton* of a aiathyiana CianRad 
1^ a dMuba© bond and a carbonyi gtoup (-C • c • cj^ • a>- ) . 
Thus tha doubla band or iginal ly in conjugation with tha 
o^rbonyl group in tha parent ooa^^ound (phyaanol A) haa# in 
part, migratad out o£ conjugation to ta^a up a ta t rasuuat i* 
e 8tS 
tut*a position (luring aXKalin® nyanaiysis to aiv« aoboniayl-
9hy««nol h^* 
Zfi « tttairaia oiolQCule th& vinyiideno geoxs^ OQvCLd n^t 
^ aooomoadatfsd in th@ 0Hi»l.(9taa. part tot ^:mt a£ «it2 *Q3ttra* 
oarlaoD atom* i t muj»t« th^raCoro, l»a locatoa in tha »idm 
chain* rhia inCtttonc^ alaa fioiiowed frota th@ aai3» 
£r«g{iiontation Q& gHxymsmal t%, wtuon ano%ied n fi^oiio oii^avug® 
o£ an unsaturatiBd midm chain tC|^ H^j^ «^ i33 m i^aa units) £r3A 
trt© (H-Cgi^C^i-l)* Uragia^nt. The vinyiiciono dauHl© isand 
o u i d thua ba iocat«a A^^» ^^'^* oc A'*^* »4nc« tho «Mi4 
ft^ootnia o£ phy«ai%>l a did not anow charactorist io s i g n ^ s 
£^r -c « CHjj and -en « Cri^  groups, poaitions /^^^ and /i ,^^ 
for the vinylid^Q@ group wara ruled out . The vinyiidcmo 
grotj^ w%9» tharofor®* asaignad the /N^ {^laition* 
* 
Cn tha oaaa fragmantation oi ataroid hmving a doul^a bond 
** A^*» / ^ * *«^ <i A'^ i^ tha sida chain ia aXirainatad 
>' ' 12 
aionyiwith t%»o hydrog<m acuu o£ tha aKaiaton » Xn oaaa 
of phyaanoX h, hdwavar, the aiimination of oida chain ia 
undoulstadiy not accompaniad lof ioaa o£ aiMtiataX hydragwi 
atana« ainca in tha dihydco*praduct ths lom» o£ aid*a chain 
fragiiitfnt ia two taaaat units highar. 
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Thus stJTuctur* (V), accounta far thd pair oS aifioiata «t 
4 •96 «ndi 4*9$ ppm, t>gs9vtd&nma tf^ tho a i i y i i a caupling with 
protontt locatod at C^^ and C .^. in the fe»l4H spectrum o£ 
IV) 
ft haa i39on pointod out «ari ier that phyaanal A 
« 
pasa«>0aea an oNoona ohrooophare a£ th@ type «c • Cs{-Cy>« 
in ft mix mmatoQtm^ rir^, i t cjtuld^ th«r@far«i« occupy any 
Qi th@ Coliowing ^^iiitijine in tho stQcaid siiel^tony 
^ , 3 -ax j , Z^, 7n*iUy ^^, s-aiOi Zi?^*^^ i2-s>JU. Aha 
ciiulsaa bond o£ tha «non« mymtma in phyaanoi A should 
hoyttv«r* KM piiiood «K> A« ta £>® eM.o to taKe up a tutra*-
•ulMititutOKS position, Met oiMi«rv«d during tho aXlc^aino 
hyda»iy«l« i««diino t j tho eomation of aebttrtsoyXphysftnoI A <^ 
fhi« r«qair«ai«nt c«n b« sMt oniy i f th® onone gn>up i s 
9 ( l i ) 7 
pcm99mt s ith^r «t A , i3-aXJ or Z\ » S-aX«> pos i t ions . 
*.n^ choics bst^Mon thsss tMj positions wiS uasds on ths 
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following gtouncUi. Thm tma •ignal of thcs vioylic peoton 
a4jac«nt t j the o«rbonyl group in pti^ Ajmol A «^a«r«<a IMI a 
quftctttt (J « l .S fts) du« to i t a a l ly l l c CK>uplinQ with 
13 
pratona onY'<-cae'bwn nktamm • Th* «£»litting pAtttmi (qmirt«t) 
o£ the vinylic peoton oX««rly Btiggmmt^d th« A « 6 - 0 ^ 
position for th«i anon® •y«t«a, wfiwr« i t hadi t\t& ailyXio 
«>rotons available at Cg and C^ ^^  to coupl@ with* Xn tha caaa 
of A # 12-OIXN» group tho vin/ l io signal aiwuia hava 
appearea as a narrow ek>ublct (J » 1*5 Km) dua to i t s coupling 
with only on® a l ly l io proton availalaia at C^ *^ Furthar 
Confirmation of this position of tha «mon3 in physanol A was 
^^himvm<3t ^ i t s sodiua borohydriiSa redtuction which yiaiaad a 
dihydroicy product m.p. 22l*22**» ^^%2^4 ^^ 543), transparant 
in tha UV region* Its l^ spactru&a oiiiowad tha prosanca of a 
trisul9stitutaa double bona (793 ana 31 J on ) but no 
oarbonyl absorption* Tha PMH apactruni, rk>wav©r* showed* 
besides otnar signals* a vinylic proton signal (IH) as a 
broad doublet ( j » 5*0 ^u) centred at S*S6 ppia and a 11 
triplet (J <• 5*0 m) centred at 4*26 ppffl due to tha mathine 
proton adjacent to tha newly ganaratad hydroxyl group* T ;e 
•«niltiplicity of thia methina proton originated from i t s 
coupling with tha adjacent olafinic proton on one side and 
another prston on tha other aide (C.*H in this case) and 
therefore coniiraed /^ , ftHiXJ as tha position of anona (VX). 
The sodium boxohydride reduction of A* » l2-uX->- aystem 
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wDtUa hav« Xma to a 12«^-/dri?xy ^ * ^ ' gjRyup and the -Cj|-o*l 
signal tciulcl hsv® appoaroa as a <l»ulaiot in tlia ^la apeotrum* 
^ o to i t s coupling'with oely tho aajac«sRt oieSinic psrcyton* 
(VI) 
The oxidation product oZ phytianal h diapiiy^d on £H 
-1 
absorption hand at 1703 as» charaotarist io of a aix 
macohoiradi ring kotone* Thua tho hjjrdroxyl gctiup which gssfm 
riaa to tha kato group on oxidation, wia located in 
aixnMMUaarad ring* if^urthar« tho M^i apactruai o£ kato-
physanol A ahv>wad a 2i1 a i n g l ^ ac 3.11 ppiia and anothar 
ttharp ainglxH: at 2.1 ppsi« probabl/ r«^rasanting lii, atioking 
out of a oro%>d of othsr aignala. ohvioualy, thaaa 
doiffifiald aignala waro dhuo to th® protons on carbon atooia 
adjacant to tha oarhonyl group. Tha ainglat natura 3£ 
t^th thaae aignala raqtiirad t h i t thaaie Y-protona ahould hava 
9? 
DO vioinai pr^tonc to cauplii with* Ttm onXy position far 
th«i fe0t:o ge^up tha« m^timtlmd th i« ir«:iui«ic« i« C|^^. Th# 
AsaiQfiraani& of singi^A at 2*1 m^A i « i i ppai Mouid th«Q bat 
can«i«t;@nt with tho C^ »«»thin@ ftnd C|2 mtrthyisisitt • Thu»» 
th# hy<Src»iiyX gc^up waa a.oQ#t€Kl at C^^ in pnyam&l h» Att 
c«q&em i t « caftfigurat:ion« thai l i j^oanfi^utatiah wouia r«n<l«ijr 
thla hyaroacyi gmup too hi^hiv" hinOorod C u^a to i t s ].,J 
inteifftotion with i s and ia^sisthyi geou^sl to £99 ©asiiy' 
iioetyiatea* thm w3«)tyi«tioD oS physanol Hk* h^wav f^ft pracoodkiKl 
«aoothi/ with tt<3«tic «nh)r<ii:'i^ ® in ,>yri^no at irooa tsmgyarditurtt* 
This fact 8u9g«at@d chjt th@ hydoxyi geoup h#4 at^'-a:»»£igu* 
xntion* !«!oraov©r« tho a#thifi@ i^ jrotafi flM&|^c<siit to the» 
itjfaraxyi geoup sppoairttJ Sk» a douhiat (jr « io itx) o£ 
niuitipXats* Tho isagnitude o& j viiiu« iadLo^tod that t h i s 
prota» shouia ha^ -sxiai hcMKSs the adiac«mt h/droxyi group 
should b& i^-oqutatorisl • 
wuiiii I Ml intiwimaimmmtinm m* mimimm'mmi0iti0mmmmmmmmmmmmmmmm»mmmi^^ 
tu tho kmfi «p4»3trtiiit a£ SK'snidK^stttR*!!- OKIS tho c^g 
m»?thyl«no sigoiil s$>pesrs ss m silKilst »t 2*37 ppn iaut 
tho c^ masthine signs! ii«»s burrisd in tha mothylohs 
oiDvslops* furthar^ s p^ir of brosd roi^oaisass *t 
2 •'IS 9gm hsvo ba«o sssignsd to l/S pfrotan, lAiioh fo i l s 
in eho aoshisldiog san« of tho ii*)£«to gcoup • Zn 
osso o£ li«)ioto physsnol h, howwror* tho la-nothylono shd 
i'-«iathino peotons rosonsto at miQh ioitfor f i s los duo to tho 
/sj» 6<-yXJ gsouping u^ich doshiolOs thsso ps%»tans« Mowwroc, 
tho signsl auo to 1^ proton wss not olost ly distinguishsblo 
l>oc3uss oS sofflo othor .rosonftficss in ths t rogioo* 
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Sifia» the (3i<i3aM»R«oyl.iite<s ps^^ota o£ pliysanol h did 
»w»t tossi ao aootanid® &n^ WQCO ^SSO inert to the act;Ian 
oe •odLuoi poriodUite, th^ po^salbillty o£ a 1« 2 diol gcoup 
in theao petad;uata waa niXed out. Tbua th# teimayioKy an<S 
hydjr^xyl groups in phystu^ ari li wire nat praaont on adjftc«ti«; 
oartaan atoms* Zt laay l»si rooaii#d t.^ ^t th^ ma spootrom a£ 
ph^ irsanal <a inoul « asneared typa broad multipJLat at 4*6$ ppiR 
^ a to a poton adjaoant to th'^ bansoyloacy gesiup l>ut in tha 
apactffu.:! oi tho dab^naoyiatad ph/aanoi A« this signal 
sniftad doimfiald to 3*la p«;^ * Tha poaicion and ah<spa 
(bojd, ankaacad ty;;>a) oC ehla {aathina niultiplat in tha khi.< 
QH dabansoylphysanol A and A^ waa vary charactaristio o£ 
2^-axial oe 3t<-asaal pcot:>n o£ Idoe 3^ hydroxy atainoids 
IS 
craspoKztlvaly . rhus tin banxoyl gtoup in phyaanol h could 
b® aituatad aithar at 2<;><so<r disposition* £n viaw of tha 
ubi«|uitoua praaanca oi an oicygan function at C^  in natural 
sc«9xroids, thtt bsnatoyloxy group waa considarad to ba praacmt 
at disposition* 
Tha plwaaoHWit oi functional geoupa in phyaanol A waa 
furthar oonfinaad by calculating tha shift valuaa of 
la«<aathyl and 19-«achyl geoupa o£ phyaanol A and i t s various 
darivati^tfoa taking So^-atignaatana «a tha basic sKalaton and 
Comparing thasa valuaa with tha oorrasponding obsarvad 
VAluas* Tha calculatad valuaa wara founoi to ba in SMcallant 
9 Ay 
oQfmmnt with cho oJDisitcvttd viklu«« and «r« lictttd in 
jn th® basis o£ «ibov« «vid«m;os •truoturs (VIJL) was 
{j>ros»9Ssa £or physanoi A* 
Sifto® th@ dsbaensoylphysanoi A WIS th^ nomtsi pi^ d^btict 
o£ ssponieioatloD o£ pttjruoi^ ^ A« i t s struoturs wouid Ixn iVlXZ) 
i ix« @«giJO} lisa niigratsa tj 4 tfittrssubstitutsdi position* 
^®^^' or A^^^**» 3Jn ocasr to ssttXe this point «l«i«w»oyi-
physanal h was oxidisi^ t;i t to 3«S*li-trik«toproduct, a«p. 191*'< 
**29\2'^3 f^*^ *'*^ *^ I** ^^'l^® <***® '^ ^ * A iaond, oxidation 
was antioipatsd to ^ivs an ^mono syst<^« /y^ \ l ls>iD. Tha 
trik^to piroduct did iK>t, nawavar, show 4uciy osions UV absorption 
indioating that tiis taitcasub^titutaid douols bond was situatsd 
at ths A** position. Mocaovae, tha /S"^^^^ bond in 
dsbansoylphysanol A^  wauld hava randsrsd ths splitting p«ttam 
o£ tha imia signal o£ tha ll/3<-px^ton diffarant team that of 
phys«nol A« This* howavar* rataainad unchangaU* thus confiCMlng 
tha position o£ tha doubla bond. Tha siii£ting o£ tha doubla 
bond to A position out of carbonyl oonjugation in 
physanol A during alkalina hydrolysis i s not suxprisins 
sinca i t %iould stabilisa ring o by raliaving soma of tha 
l A 
Strain inharant in 4 fiva aiaMbarad ring • Ttut soigration of 
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• A ' ^^^ to A^^^*^ »^ ^^•o ob»«rv«<l io ca»a of • •v«r^ 




"jCfiiMiii..^ I ciiQfiiic«a. Shifts a£ 19-ciKit:hyX and l^ «iB«thyJL 






^v«d Jiatsd !"*^*: vsd !X«t«d r * - « ' 
55.3 34.S 1.0 33.S 37.O l . S 
S5.S S3.0 2.S 33.0 39.0 -X.O 
3 . 34 43.3 7 3 38.5 34.3 - M . 3 « * 
4 . 53.0 &2.a O.U 33.<:) 37.0 i.O 
JoDtd* 
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oi>« tops* * *cp» |cp« * 
d2.0 S9>S 3«S 34.0 33.0 i.O 
9S.O 32.S 3*5 37 •O m»3 l«S 
7 . 
o^^M 
54.0 S2.3 1.5 44.0 42*3 1.5 
r?^^ 
o^Y 
67.0 64.5 2.5 51.3 52.0 -O.S 
Contci . . . . 
98 






lllBlWMllll »'iM»i Jt>iiH i l l wwiK in Mux ii»< I < W » M M M I L M 
S4.S »a.S 2.S 37.S 37»S o.o 
>^oH 
63.3 69.S - i .O 39.0 33.S U.S 
Th9 auditive shift contribution o£ 3^-b9raoyiO)CV geou;> was 
olDtained £t^m the di££«raff}OQ in ch€^cdi s h i f t s o£ 19««ethyX 
and iil««#tl)yl pmtons of jS »sitast^irol« stigaatst:s£oi» 
«C-spin«stoffoi and tlioss c>£ th® csorrssj^ODtiing iMNOSostss* Ths 
shift contribution of A'^^ bond nas obt^in«»d b/ subtracting 
tfia 19<-tiiathyl and ll-SKsthyl ciitmiicai s h i f t s of dinyara«3Mysanoi 
A from ttx»stt of physanol 
taluMi £r.j>a tMs l i taratura 13 
R03t of the Shift valuss ymem 
»# Ano^ialy i s s>rabably dus ta ohangs in th^ gsocaotry of ths 
aolscuXs on introduction of A^^^^'bond . 
^7 
AlthnuBh Chu «truotur« ofi phyaanol A i« lM«ttd on 
ttm w«|.l fouRKlttd chwiloal, and pti/slcooln^nicaX afvidoncos* 
i t has not */0t i^s^et t»»saHmt^ with an/ Kna^ m stigoaaft^^e 
d«irivativ« in ordttt to px^vid« « rigotous poo2 oC ic« 
aiii@iaton« During tha courao of investigationo rfl^rtttd, 
attaopttf mfCQf howovoe, wtdtt to corroeliit® i t s atrui0tur@ 
Witt} •ti9BUiat»3*^l« or atigmaaton^ through th@ ^oXlowing 
reaction sch<Ka@0 (I - 3} • 








of Il-o]ophy«aiK>I A was ca r r i ad out ualng £}actan*8 
tac»dl£io«tion^^ as v«Il a s Haoat«*s aadiCicaition « taut t h s 
react ion product tf#as £<>urul t o l;>ci a caa»j?iiiC4t«di mlxturs fro^n 
which no sa t i s fac to ry pro<Suct o^tad bci i«>l3t«d* xn visw ofi 
th(d above f a i l u r s i t wjis oonsiaarod worthwhile to hydroganats 
tha conjugated doulsila tiond o£ physanoi \t p r io r t o i t s 
oxidation foXlowad iff woIff-Kiahnar radaotion (achoma-Z)* 
3 9 
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The hydct»gi«is«tian a£ physanol j \ i n prwsenc* o£ p4Xl4dlti» on 
carc>c»n in «thyl ftcetdts aund Adass's catalyert: i n echyi acofcaee 
yitaldad an l^ aihyara?ny9^naX A* M;>w«9v«3r, i n praaonje ^£ 
Adam* a C3taX/at in j^cetic acid i t a h/drogenation requi ted in 
this fanoscion oZ onX/ a minutd amount; Qi ttio totrahydrapCDduct 
^ong%iith dLhydeDphya.in9i A» The i i i c ta r a^ to ly t i c c^Mucti^n 
*#aa en^rofioCQ* ccj£>33tod in tho ptQ^&a^o o£ tcac®© o£ jtoirohloric 
a^l'X taut cho gyr^duct ^as a raixturo oi dihydro.Jh/eanaX A iind 
a nu3a>er a£ o&tior uniaonmcifiod prj»>Jucta» sch-asaiafS al«Ki» 
ci^oroeairo, hid t o IK? given up . in «oh!3K>®-J th© rjaovoi of 
tho canjugat^d ^ota grout? w.>3 oaught theraajh tha propjra^ion 
o£ j thioitotod Solio'^ed b / deauI«>huriaation. Jut on trdj^tiaunt 
o£ gi^acot/i-ph/oanoi A with ^hoineOiichiol under conuicions 
rocoataecdod for th© ^jre^aration o£ th iop i Jca l oi a oanjugatad 
ftcsto gr*>up <in preuenca j£ ac^^-athsrato) on^ witn 
e thanedi th io i and j ' - toiuenaauiphonic aoid in £>en£€ma with 
€i^aotinj»pic rossovai ot wator, a gxmg isixture oC a i a rge 
nuidb *r o£ pcoducta (TLC) waa oixainad* t 'aucity o£ cha 
ac acting casterijd did r^c permit fur ther axpisriinentation. 
rntaraatinoiy« phyaonoi A <%>notitutea th^i f i r a t 
muaa^lB of a taroida with a / - i " tiond tjv/ar i ao ia tad 2coo a 
natura l aource* nvon in t h j £iaXd aS. t e t r a c / c i i c tr^tarpanoida* 
<*jiaioi i a tha oniy na tura l product poaatsasing a bond 
«(nown ao f a r . Thia i a alao tho f i rac O3ca»^io of na tura l 
atigflUMtana typa of compound having an li<-oxygjrn function* 
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£co»n ohloirDfor>i)''^ et;nainoX« £a«g>» 2i2-J3**, t*^^ ^ • •63*' 
(o« i^ chXoeo£octa), "^^§^52^4 ^^^ S43)- Zt also fmhlbit^a a 
90Bktiv9 Li^cmann-ourchiira tes t Indicating that i t iias 
eithor a tritocponoid oe a Ateearid* $i»waver, itti za aipid 
i'liii spoctra iociiC3ted a stoe^idai nature. Tho Xk% ap@ctn£i» 
(aani£aat«d tno praaenco oi OH geou? (34d<^  cm )« ai^amatio 
nuclmia (3035, 3010, 1604, IS30 and 14S0 ere**"), CH^-, -CH^-
(3935, 2SS0, 133J cstT )j arosnjttic aatar grouping (172J, 
••I • i 
1273, I l i a qa >^ «Biooa (1630, 163.) cat ) na atnorption iof a 
C • CHlg gsovkp (933 cm" J. Tha PWR apaotrum of phyaanal 3 
axhibitad aignala fc»r tw3 quatamacy aathyl (3{l aach>a, at 
o«62 «ind o,91 PS«i>; tv«3i aacondary Gii3thyl(3^ each, d, J • 7 rfz, 
at l,m and 1»03 ppca), b | -0-( l t i , dcs, J • lO fo at 3.65 ppa), 
-vH-o-ca-dH, broad HI, at 4.73 ppm), -c • CJJ-CU-CIH, <t, 
J • l .S HZ at 5.31 99a)» ^g!^*Ut{, dd, J * 7 and 2 Hz at 
3.1 and 3HI, m, at 1.53 p«Ka> • 
t>hyaan;>l Q forsM S^ a taonoacotata^m.p. 232®, C^^sl^^a. 
(M* 590) and|aion9b9na9ata^2».p. 230-31**^ c^^rl^j^ (M* 6f 2), 
vrhich atiawad no h/droxyl abaoct^cion in tha ta apactrum. 
Xhia augg<?atad tha Qcm^unom of on l / one hydcoxyl graup 
in phyaanol B* The Xovdifiald a>U£t o>e sore than 1 ppm on 
acatylation and barmoylation indlcatad tho aacondary 
nitura oi the hydet>xyl group. 
I'S 4^0 S-O *-0 ••07-S • O 9-0 l O O M I C R O N S I S O 
4 0 0 0 3SOO lOOO 3SOO 2 0 0 0 ISOO M O O I 2 0 0 MOO lOOO tOO SCO TOO 60O SOO 4 0 0 
r n c Q u c N c v (CM') 
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di£eor«m3o oi oti^ (l>ul3l@ tx>nJt £tiX& physanol A* Zta maas 
apectruja olao Oisplayoc} a t»rotainant ;> jiK la/e 23S £onsod 
4-
toy thu loas 4>e 141 mjtaa u n i t s f o a (14 - C^H^U^ji) paait 
r«^rQ3c3)tii^ thQ €>Iimlnatian oSi a sa tu ra ted Cj^^ a ide 
cha in . Thua tha s ida chain of phi;/3aeu>i a d id not car ry 
any dauisiLo )%>na* This £act «raa oioa subatant ia tod 1^ 
t h j laoK a£ vinylidonij alaaorption in ttm t-i- atjiciccrutii and 
mbBon^m oZ c h a r a c t o r i s t i c vinyiidane a ignaia in cha «*H:i 
ap@ctruca. £t waa, choraCara, concluded tha t phya.ianai 3 
vraa a dihydro dar iva t iva ^2 t^hyjanal A* It vxa Oiniias^d 
lay au^aricapaaing tha JE»^ a^£ phyaanal U an tha t oi d ihydra-
jp»hyaanai ^t cha i r laixad aaXtlng pa in t s and ca-^chraaitagrai^hy 
K*L^), The s t ruc tu ro a£ ^hyaanoi a waa« tharc£aro« 
POdpased ao (x)» 
(X) 
i03 
co!QgK>und C was crystall^laQiJi from aaenaiQdX'-chlora£ottxi« 
to.p, 1^*37^. It gave positive L^^emann-Buechara teat 
and forraod an aootyi derivativo ta.p* iZS-as^* Fram i t « 
ioixeJ m«ltiog point, mu^&tkm^mmtilQ l>i •pactroi and 
09'-chi»3M»atagra9hy with an authentic m^^a&lQ, i t s ident i ty 
%faa a>n£it»«8d aa^^a i tos te ra i* 
&mmmsmM» of CHMnm i 
J 0 4 
Ail the aNdtitig point:* cepoctea ac» uDGore«ot<id. 
optical eatatlona o2 1 'A «»lutlon» 9S tlia oos^ Doima* w«r« 
omasurwdi by C*ffl'<&ttl«s 3d3CKlS o«finany« Th® W apitotra iiNirw 
t«Httn on E>Qrian«€lffit3r 202 tutravlolot <- vl«lt>le opootco-
ph»tofMit«r m othMtol or caiathaool* Thm Xd apectra rocordicKl 
on ft P9slcln*siauir 337 orating £n£rar«d >^octcop)K>tc^ [KHft4ir In 
^ r . Tho PHR spaotra wem takcMa on a v«rlaji A*60 O maolilnd 
In CJCi^  with Tns aa lnt«m«l ctAndftrd. Haa» spfsotrft vor* 
run on ^Utachl mu 6S ftass 3poctxt»ia«tttr. 
Tho alr»dirl«4, powOorod svMids (IS kg) o£ the £rult* 
o^ ghvaaila ^caDch^44 riant* wora axhauatlvaly extractea i«lth 
patrol athar Cd0^oP)« tho total aictract wjkn c^no<»:stratad 
at SOP unOor raduoad praaaura* on ooollng £or aavon daya 
tha concent rat a di^ Ktaltata a tn^ta oryatalllna mm&», which 
waa CUtarad and thorougtily waahad with haxana. Tha 
oruda cryatalllaata (3 Q ) on TU: ovar alllcagal ahowad 
that It waa a nlicturo of thraa laajor oompounda A« 8 and G 
with R£ valuaa 0,S1« 0.35 and 0.12 roapa<;^lvaly (aanaana • 
2 % mathanoD* Tha cnida cryatalllna alictura waa 
cheofliatographad ovar nautral alualna (activity J« 400 g )« 
%wo hundred «na f i f ty fractlonii of loo ml Aacht iMtr* 
coiieMCtoa. Thtt raaultfl aro raoordad In taMa !• 
YABLE I « Chct;>taatograph/ oS cmcio cri^atalXina maaa (3 g ) 
Fraction? 
l«!uml»ar * i:iuafit 
(«aiQli^ 
(9 ) 
um*iim\Mi\,m 1 1 1 wiiMiitii Ml I iwM 
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Hera and in tha autMaciuant work following ayataeaa 
h«va baen uaad to looata tho apota o^sui ovar ai l ica 
gal Gt aonzana • 2 ;« {Qathanol and Sanx^na ^ ^ % 
natnanol*{A 1 v^  aolution of carlo aul;»h^ta in 
2 14 *^2^A ^^* ^^'^ ^BWl aa a ganaral apray raagant). 
Fraotiona 22-60 containing 03iitj;>ound A wara c^abinad 
and ooneantratad. Tha raaidua (2.17 g ) waa charcoalad and 
rapaatadly oryatalliaad £tom chloroforrn'roiathanol to glva fina 
colourlaaa naadlaa of ooi^ Ksund i\« n.p. 234*36'' ( l .a g )• 
Th« 03ail3in«d £r«ation« IS9«idd w«r« •vaporatodi ta 
(icynosA *na tfm aisidut» {0*33 Q } on cxv«t«]Lli ation firo« 
&» m;p. 232-33^, 0.21Q g , 
Tha eroctiooa 23a'»29Q <a,3S g } on Ke«spl.tig wlch 
ctilocoSacm-aMithainaX dopaaitftd daiourl.a33 cry«caie ofi 
coaipoufia C, oi»p* 136-3?**, o .a i s g , 
?hyssirK»l. h cr]f»t<i;LII4«Kl l!oa chlarofocm-caotnaool 
«ui ooJkiurlaatt naoiSlaa, ca.p. 234-36*',G^^ij •• ^^ <c I 4, 
chXoix>£orai)» H£ 0»SI (aafm«m« • 2 a mathaiiol)* It gavo a 
poaitive LJ^cmaim-Qufchaffa teat? A^^*,* f 237 rm Ct»2l,33a)| 
'V^^^''^ 35«0. 3073, 3030, 3951, 23QS. 1120, 1630, 102;, 
1604, 1S3S. 1462, U2S, 133J, 1313, 1276, 1216, 11%, 1174, 
1104, 1066, I04i, 1023, 1003, 933, 5^ 73, 9»3, 363, 841, 
700 era"*! mn i ppa o,65, 0#93 (3fl ««oli^a, 2 x qiuat^roary 
CHj)» 1.07, 1.03 (3 ! aach^d, J «• 7 im, 2 x •acandary Crf^)| 
3.73 (IK, <Sm, J • 10, -qn-oH), 4.66 (1*1, a,-4f-oa>C^Hjj) f 
4,36 and 4.W (two I'l, bR»«<l «^^c • CH )^> 5.73 (IH, q, J -
1.5 H», -C • qj-Co)f 9.1 and /.S3 (2H. dd, J • 7 4 2 f» and 
3H, a, raapoctlval/, 'C^ij^i. Pound » C, 79.o;r % 9.32> 
^36So**4 ''•<5r"**^ » « <^* 7 » . 1 | 4, 9.1 par cant, s-taaa « M*546, 
424 (M*122}, 2a5 (M*122-139>, 243 (285-42). 
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•iQno^j"a(?otvlo^y«ioI A I ?hy»anoX A 05 wg ) was ollowdd 
to st^nd ovamiglit: i#ict) dry pyridino (0*5 ml) anOi acot ia-
as uuiual* The acetylatoU product was puri£i0d by ooiouom 
cnnjsiatography on aXwaina, oryat:aiXi««d tso:a d^l^^rafona-
mathanol as colourXcias noodXea, ni.p. 204HI**, CKDj^  •» 42** 
(C 1 %, ohloroform)! 'Vi^^*"^^ 29SO. aa32» X72S, l ioa , 
id30, 1623, 1394, iS7a» 1430, 137S, 1322, 1310, 1272, 1196, 
1179, 1140, m o , lOSa, 1023, 1000, 9S5. 93S, 923. 39S, 053, 
323, 70a cm^ r^ **MR « ppta. 0.621, 0.93 (2 X 3!i, a, 2 x f|uat«r-
nacy CHj)> i ,03 (2 x 3n. a, J • 7 wa, 2 x soc^ndary CHj), 
2,o (3M, a, -aCQ.Cjj^)f 4.76 (l!4, brand a, -Cj|-o.cjc^Hjj)j 
4.aS, 4.91 (IH, oach, a, «C « CH2)r 5*2S (1?^ td, J « 6 
aiid 2.S H8. -CH-Oi\o)> 5.93 (1 i, q, J • 1.5 HB, -C • CJJ-CJ)| 
9.2S, 7.63 (2H, dd, J • 7 and 2 H i^ 3 I, m, raapaotivalyt 
""•^iijJj I'ound t C, 77.42f tl, 9.01, c^ ^H^^ Og r©iuiraa t 
C, 77.3S| II, 3.34 par cant, M*S33. 
MonQ'Q-banaov'lphyaanol, ,4 t t'hyaanol A (50 sag } itfas 
treatod vlth iMoaoyl chlorlda (O.s ml ) in dr/ pyrldina 
(0.5 ml) and tha raactlon ailxtur« waa allowtKl to at and 
overnight. Zt waa worKad up in uaual ssannar and purlflad 
hf chromatography on alueilna. Tha product cr/atJilliaad 
£tosi chlor^fomiaathanol aa oolaurloaa na•dl^^a, n .p . 
210-11°, (UJ ^ m 22** (C 1 *, chloroform) A j ^ " 231 na. 
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(637. ft20)tVa^*^*^N t^OI, l t06. 16S&, 1623, U S l , UTT. 
136S, 131«« 1374, l a i J , U73r i l l 3 , 1071, iOa?, 971, 393, 
a?2, 309, 707. $9S cm*^! ima J p ^ I O.SSf 0,93 (2 x 3JI ««cn, «, 
I 
2 X c|u«t«mary CM^)! 4 . 7 i <l:f, ai,-Cjl-o.C^X^Hg) | 4.99 (2^1, a, 
-C • CM^Jf 5.51 {%% ja,-Cf| ^ - C J C ^ M J ) , 5.39 (IM, q, Jf • 1.9 Ifa, 
-C • Cf l -a ; - ) r 7.51-7.3, K03-^.39 <6ff an<i 4H rma^w^ivmly, 
2 X C ^ ) . Found t C, 30.53> U, 3.6St C^ j^s^^ j * R9crji«^«» t 
c, 30,62r H« 3.43 par cent , H^&SO. 
i n soAtonA amd JHn ohs^taic ac id (Jon«8* tra«gi«nt} wao adcittd 
(icopwiflio untiJi an ocixngii co lour po rs l s t ^a . A f tu r al lowlno 
t o t tond f o r l^^ cnlnucos «t roa»a t«HE»i»r^tuco, «K!atono waa 
ir^Qovadi undUir raduoodi proiksuco ana th& ro«i<3uo %raa dlXutadi 
w i th watar ana «rxtr«ctoa w i t h eibh9t» Tha othoir ao iu t ion 
waa mrashad thoeoughly w i th <l i lu ta ao iu t ion o£ aodium 
hydrogen carhonata andi watar, driadi mtiii avaporatacl. Tha 
ox ida t ion product (dO aigi) «faa p u r i f i a d tx^ aiXloa oa i 
oheoawtogr^phy uaiog bana4m« aa tha a luan t . rhs p u r i f i a d 
product on o r y a t a l i i a a t l o n fxom chlosofoc^'-ait^hanol y ia ldad 
colour laaa o r / a t a i l i n a naadlaa (40 mg}, m.p. I S S - ^ ^ i 
M ^ • 2S*^  (C X 16, ahloroeort i ) , Rf 0.32 (uanasana • 0.9 ;; 
mat^ianol), AJJJ*** 234 ( t . i 9 , 0 4 0 ) , " ^ ^ ^ ' ^ 2950» 17«^, 
166^, I f 3 J , lS9d, 1450, 13dO, 1330, 1314, X27S, 1220, 12uQ, 
l i a o , l i l S , 1095, I06a, 1028, 973, 89S, a&*, 700 GBl"^ t 
J O O 
i^a I 3pa* J.S3, o,a3 (2 M J^, «, 2 X quateim«rj^ ^%'' ^*^^ 
(2 X 3% a, J « / im» 2 X sooandary 0^3)} 2*1 {'^ l*i» •» 
-CH-ca-), 3.11(2?, a,-Cu-CHj-)^ 4.63UH,ta.-CH-a-Co-C^rtj)t 
4.7S, 4.95 Ull ©ach, a* - i • ^^h 5»6^ (^ 'U q. J • l .S IB, 
-C « CtJ-K;j-)| 1.3-i .3'i , 3 . 5 - 3 . U OH and 2H rvdpoctlvel/, 
-Cgilg) Pouna t C, ?9.39f A, ^#19t C36'^ 43*^ 4 « iqu i«» « C, ?9.4ly 
a, 3.32 per coitt* M*^ 544. 
J3?ai|4a^l;4qn .»fi P?iy9§T I^» A « Physanai A <160 ng) was 
diasJ>lvoa in chli>co£oc» (1.5 ntl) anu t^ i t was adclaa .a-ctaor^<-
p^ctxanxoic aoid (i3J sig). Tho reaction taixturs was ailowsd 
to stand overnight. ::xo©aa oi mram,oeo^Qtbmaiok<s acid was 
destrcjyoCt by drdiwisa addition j£ a solution ot sodiucs 
uiotabisJLphita (t;x*3tarc : t o s t ) and then tha reaction oixturo 
was washed with water* dried ana evaporated to drynoos* The 
residue (160 carj) allowed on maior i^ot on tiG (oenzsme •» i % 
ait^ tii^ noX) ana was purified by pmparative TLC. Tho lower 
s^ne was crystaXiised icovtk ohlorofiorja-tBothanol as csolourXeas 
needles, ta.p. 22S'-30'*, ^ ^it^'K 3S34, 2967. 2332, 1723. 
l6Si . 1647, 1621. 1604, 146a, 1391, 1363, 134J, 1323, 137o, 
1223, 1206, l i a s , 1157, 1110, 1071, 1046, 1032, 1011, ^ 9 , 
5^^, 931, 376, 341, 7«4, 709, 696 cm"* mu » ppm. 0.63, 0.93 
(2 X 3% s, 2 X quaternary Crtj)| l .oa '2 x 3 l, d, J • 7 («, 
2 X secondary CMj)j 2.68 (2H, s.-c^J^Lj^^;, 4.0 (in, dtei, 
J - lOtte, -CH-oa), 4.76 (14, n^ -iH-<»^^^Hs)| **^* ^^^ **' 
1! 
J m i.s m, -c - cji-cj-), 7.j-T.n, 3.1-9.35 <3M md ZH 
ra«p0otiv«ly, <^ gi%K Found t C, 7&.7 9f H, 3.91 c^^^^^^ 
roc|Uic«» t C, 76.36 f H, 3.99 per cone* H 563. 
WAS diiiaalvad In g lac ia l ftoetio acid (3uO ni) and hydragenat«d 
in tho pe«sonco o£ platinum cstalyat at ataosphsric pr@asucr«i 
far 3 hours* The roaction oULjcturci waa fiiltarod and £r««d o£ 
acatic acid at SO^ undar radtjKsad praaaura. Tna raaidua 
(290 ms} ah£>wad twa apota on TLC, R€. 0.4 and 0.12 (Eanzana <^  
0.3 ,; raathcmol}. Tha products nara aaparatod b / pr«^arativa 
Tyz using aarmona 4- 1.4 .; Mathanol aa tha aluant. ttm 
product of nf 0.4 (30 mg) on or/at a l l iaat ion fujoniahad 
coiaurlaaa cryatala o£ tatrahydraphysanol A, di.p. 123^(2S mh 
twaxT^^ 3401, 2907, 1710, 149U, 133/ , 1313. 1276, 12S^, 
1193, 1132, 1133, 1116, 1071, 103/ , 991, 971, 374, 714 CoT^, 
m&. t PP»« 0.75, 0.90 (3Ff aacn a, 2 x qaatamary ^ii^) f 
3.9 (1^, dm, J « 10 fSB, -Cj|-0!l), 4.6 (lir, SI, -«ii|H>.Cj-C^Hg)p 
/•5*7.3, 3.1«a.33 (3H and 2tl raapactival/, ^gl%}* Found t 
C, 73.49, II, 10.01, ^3g'%40^ raqulcaa i C. 73 .34 | fl, 9.81 
par cant. H^SSO. 
Tha product of Hfi 0.12 (2S0 tag) cryntalliaad out aa 
£ina naadlaa of dihydtophyaanol A fr;^ ohlotoiotm-aatrtanol, 
m.j). 232-33**! (220 Mtf) (KUQ • «3*^  (C 1 .*, chloirufoCTi) 
A w ! " 2iS na, ^j^'^^t 343J, 3035, 3010, 2983, 2960, 
I l l 
1720, 1630, U30, 1504, 1S30, 1460, 1130, 1332, 131S, 1276, 
1235, 1211, 1132, 1132, 1112, 1076, 1032, 1009, m% 93S, 
372, 343, 929, qi3, 714 CoT^t »H'^  « PP«» 0,d2, 0.93 
(3H •«eh • , 2 X qu«t•£«»]?/ CH }^ t 3.63 {1«}, aa, J • 10 Hs, 
-q|»^>H)f 4.73 (ISl, m,-Ca-a-CaC^H^), 5.9 (I'l, q, J • 1.5 B*, 
- i • cH-ja-), 7.OS, tai Uri, a Aoa 2H, <aa. j • 7 «na 2 {» 
r«fii»ttOtiv«ly,-C^Hjj}. Pound t C, 7S«6tt !l, 9.47. ^30**52''4' 
roqpjtiZNBs t C, 79.33f U, 9.43 p@r o«ait, Fi 943. 
Th« hydroganaision ot pli]faant»l A in «thylaootato in 
pr«»0nQ9 €»£ piatinuffl oatolyst at atoosphoric pr«ssur« £or 
6 hours, aCtor a uaual MorJ& t«? £uCT)i0lie<3 only dihydcia-
pliyaanol A. 
^t/drolvia Q£ ot^ya«nQl_i\ t ^hyaanol h (3J0 ag) waa atlcraa 
in 0,21^ tt0th{inolic potaaaiuoi hydvsiMiaa (23 « l ) at n^oa 
taesiparaitura for about 43 hsuca. TUMI raaiction taixtura waa 
dilutad with aniall osaount of watar and than OKithanoX %raa 
m/^^ttktmA undac raduoad praaaura. Tha at|uac»ua oancantrata 
waa axtracted with athor. Tha atharaal layar waa waahad 
thrioa with di iuta hydeachlorio acid aolution, aodiun 
hydfDy<M) oarbonata aolution and ««tar in a aaqpiwica, dciad 
«na atfi^ ;K>ratad to yiald a nautrml product. Tha atiuaoua 
•Ikttiin^ phaaa wsa aciOifiad <«ith di iuta vtzt and axtractad 
with athar. Tha osganic phaaa wai* waahad with watar, driad 
a 0 <ri 
and ttvasx>r«t«d to dryi)««». Tiw ftoldic riMiidiu* was cr/ata-
I l i a a d ecuva matar fiurniahifm vhita cryacalilita oaMpouod, 
(a*p* ia3.<»2a^ i^ilcli was idmttJLSiadl a« bacsaic acid t^ 
cotaparlaon o£ i t s ffl«p« X^^ and TLC with thoaa of tha 
avfthantio a>ia^ ;»la« 
fhfs aautrai product obtaifiod alaova ahowad two 
apota on 'lU:, ae* Q,Z* and o,3$ (Sansana •»• d .; mathanoi)* 
Thaaa product a wara daaign^tad aa dabanso/IphyaiUioi A and 
hj^ in oxndar of incraaaing R£ vaiuaa* Tha nautrai aULxtura 
(2S3 C93} waa ctiesmatogcoMpihad ovar nautrai a lui ina (13 g}* 
th icty fractiana o£ 10 tai oach wora o^Xiactod (Table 2 ) . 
f Chieotta«ography o£ the nautral laiietura. 
reaction 
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tr«e«d 4tnd tho ir««idu« (ISS OQ) waa cry»taia.i«iid Stow 
pot«»l ai;hor''««thAXioX to giva pura dabanso/lptiysttnoi A|# 
m.p. aiO-il**, 120 ^ , 
Tho ttmatiatm 20-30 (T«WL« 2) on «vapc>r«tion 
fufniah^a • r««iduo (do m^) tihich on crys ta l l i sa t ion gavtt 
oryat^iiiin* oul»0tanco dBlmmofXptiYBWol h, m»p» 2Q3'^ '^ « 
is:m ai€rt:hanol« 
atl?3li!taXlallMeiMK?iJ^ t i t %fa» o&i:«in«a M ooiourlfflna cry*t«-
l i i n « ntt«KSla» feooi laothanoX* m*p« 203»9^*«It gave poaltiv« 
l,J^»»tBi3nn-0uechaira t o s t , ^j^*^^'245 nai» ( £ i 2 , 25a), 
V^^*^ 3933, 3230, a350, l$70, IS33, i4aa, 13S3, 1300, U^, 
1140, lOSO, m, 930, 390, 870, 770 asT^* «?WI4 t pp«. 0.63, 
0.36 (2 X 3H, «, 2 X <|uiitoniary CHjJf i«05, l.OS (2 n 3rt, d, 
J • 7 « , 2 X •oconOary CHj)! 3 .1 i (If, a,-C|| a:i) | 3.3S 
(iHJ, da, J • 10 » , - i ipH) | 4.93, 5.03 (IH o«ch,», -C • GHjj)» 
5.?» (IH, q[, J • 1.5 5», -C^  • Cl|-Ca«). I'ounJ i C, dS.59t 
H, lO.Sl, ^29^46'^ 3 >^ *7'^ '^ <** t «^ 65.61 f :i, 10.4 p«r cont, 
M^442. 
&t&«ft^Ylat>Yty¥?l,fVx » ^^  ^•^ ««^»t*J'^^»«<* ««oni p«tr<>l 
•thoi^ lwMihiiool • • oolourloM noodlas, m.p. 210*11^, £t 9«v« 
posicivo i.ilMSisann*»uroh«rd t o » t , ^ J**^** 20i tan, <^ ,a , 142), 
"^«»$!'* I 3445, 3250, 2933, 170^, 163«, 1447, 138J, 1310, 
I24d, 1212, l ia7 , 1050, 993, 970, 930, 837, 450, 404 ai**r 
J ^ 
PHU , ppoB. 0.64, 0.90 (2 It 3ff« • , 2 JC qa«t«mary CH )^f i«QS* 
X*X (2 X 3H« a« or « 7 !»• 2 X ••oondary ^ii^^t 3 .0 ilH nmtr&v m, 
-C • C-CHj-Cj-), 3.20 (1% % -C||Jii)f 3.96 (IH, dn, J « J.0 HB, 
- i i | iH) | 4.3r 5*0 (IH •ach »,>C • CHj) FoilHd t C, S3 .53 | 
il« a0.49« 2^9^ 4^6^ 3 '^^^1^'^^* * «^ 63.61r ii« 10*4 p@t cent, 
H 442. 
(30 lag) vas ditfSoXved in «tf;tttc»n€i and 3 n chkt>ayic acid 
(Jonaa* c«a9«tt) waa addad dts^pvil&a unt i i an ocanga ooXour 
peraiatad* hfitmt allowing to atanJ for to aiinutea at room 
tac^aracuea* acatona waa raraovad undar raducad praaaura and 
tUa iraaidua WAO dilutad with watt»r ana axtriMstad with athar* 
Tho athar aoXution WA» waahad thoroughly %*ith di iuta aslution 
of aodiuBBi hydrogaffi oarlaonata ana watar, driad and avaporatad* 
7ha raaidua oryatalliaad fr^ni a^thinol. aa wriita ceyat j i l i n a 
naadXaa, « . p . iM**, A a ^ f ' 2 " «»* ^ mmt'^^ * '^^^* ^^^* 
UJil, 1&13« i4Se« 1393, 136 3« &32S, I30S, 124J« l2iO, 10&3» 
1010, 973, a92 GoT^f mti f ppia. 0.97, 1.12 (2 X 3!l, a, 
2 X quatacnar/ C|ij), 3*03 (2 f, m, - € • C-CH2-<^-'>f 3.23 
(2H,a, -CQ-CHg-?! 4,»9, S.05 (iMi aach a, -<i • q i^ ) , 
round I C, 66#19 | H, 9 . 4 l f C29^''42^i '^ ^ l^^ '^ ®* * ^' 66.211 
H, 9.36 par cant, H*43S. 
J»?d4Hffl»rfl^ ytifrt<at • Tf^<ft4Q0 .Qt gnvtanffi h t TO a ablution 
of phyaanol A (lOO mg) in dioxana (IS MI) waa addad 
aodiunborohydrlda (100 ag) and tha raaction mixtura waa 
lid 
w^kttmA at JBoom t«iip«ffaturtt for S tuurc* tJxmt partial 
ramaval oS tfm aoXvant l)y <li at i l l at ion undar maaoad 
prasaura, the nlxtura vaa poarad ovar omahed lea* acidified 
with diiuta auiphurlo aoid and attract ad with hanswia. Tha 
Jtsansana axtract Mm> thocoi^hiy «raahad with water t i i i 
nautral to iitmua ^apmt, driad and avaparatad to drynaaa. 
Tha raaidua waa purified hy chroftatography over a i i i ca gaX« 
Tha haffiBana • 0.2 % nathanoi aluaca« on cryatalXisition 
fram acatona^ yiaidad fine cotourXaaa naadlaa# m»p« aai-aa"^. 
^mit*^'^ 34SO, 2950. 1724, IS37, USi , I3dl, 1250, 1211, 
1131, 1094, 1053, 1043, 1027, 93i, 957, 535, 913, 991, 374, 
m% 943, 315, 793, 714 cm* ,^ k i^l , ppa. 0,65, 1.13 {3H aach,a, 
2 X ,^ata«3ary c:Hj}f 2«31 (Itl, d», j • 10 ^»;<-C|p.<i}, 4.26 
(IM, t , J • 5 ?|B^jpH)| 4*76 (l!J, ia. -tipH) f 4.33, S.O 
(IH aachya, - i - MM2^ » ^•'^ ^ '^• d* J • 5 » , - i • Cj|->f 
7.61, i . l 9 t3H, m and 2'l* dd, j •> 7 and 2 \U raapaotivoly, 
*^ ^H )^| round e C, 73.73# H, *5>.5l, ^i^%2'^^ raqulCas % 
C, 7a .^f H, 9.43 par C«at, M'*'54a. 
gg.ll.TM;ftgaHYtintti,& i ^ «ixtura of diathyiana glycol 
i i ml radiatIliad), ooi«plata anhydcoua hydrazine (2 ml) and 
aodiuM (90 aig) waa haatad at 130*^  for 30 adnutaa. Tha 
aodium (ao tag) waa haatad at lao^ for 30 ninutaa. Tha 
aolution waa than ooolad, ll-icatophyaanol A (200 ag) added 
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<3Uiokly ana tha aoiution re£l.ux«(l ovcmlght • Tim tmignnraktutm 
MRS than raised to 21QP by OistlXiing •SUM O£ tho hydraziott 
•1)4 th® aolutlon refluxed at this t<E!^ »erature for 24 n^urs* 
Tho rsaction misctura t«ss dilutad with wator and eictcaotodi 
with chloeoCoca* Tho chlox^sSona layer w-aa ii^ ahedi thoroughly 
with wat«r» driod ovor aodiiKO aulphato and £r@ad oi aoXvaot* 
^ ooiapiicated miacture was thua otstaiiicKS (TLC) itora whioh no 
peoduct could ba iaoXatad. 
ii-»:atoPhivaanol A t A mlnturm of ii'-lcetophyaan?! A {2S0 if«o), 
hydraaina (93 I4f S a)i}« hydrasfiina dihydroohlorida (i g) and 
triathylane {flycoX (10 ral) waa heatad at 130^ £or 7 houra* 
Aftar addition oS potaaaiiua hydroieida (1*1 g)« tha tacapara* 
tura w^ a aXowly caiaad anu tha eaixtura waa heatad at 22GP 
for 3 houra* Tna raaction mixtura waa than worked up aa 
usual* A oos^licatad eaixtura oi peoducta olJtainad* 
&iit§ly||>sJiyia5M9oas4Qa^al.jal^^ 
iJS3L24 t Phyaanol A (100 cag) wiia diasolvad in glacial 
acatic acid (80 «l) containing 0.012 % of HCio^  and 
hydxogcmatad in tha praaanca of platinum catalyat at tha 
atiaoapharic praaaura. Tha raaction tnixtura waa filtarad 
and fraad of tha acatic acid at 30*^  undar raducad praaaura. 
Tha raaidua waa dilutad with watar and axtractad with athar. 
Tha acharaal layar waa waahad with arfuaoua isa^C j^ solution 
Jj •J 
«Dd than with waitar* dri«d anJ «v4pocattta« Tho r«sldiuo 
w%a found to bo a :!)ixtu2:o of d4hydrop^ ly)i^ :»n£^ l A ana a 
nmfyst o£ othor uni<2«xiti£i«a pixiOucta on 74A:* 
(a) h mlxturo oS O-acotylphyaonol A (200 tag), athanadithioX 
(0.2 nO.) and ay^ etherato (o.l3 oil) MAB atlrcad for t%«g» 
incurs at rsron t«(!iper«ituro« Tha reaction cnixtura W4a talcan up 
in athar (20 tal) 3nd waahad with water ami aodlun bicarlaonata 
aolittion. Qjccasa athiaiotlithlol waa raaovoa by addition o£ a 
•aturata^ athoraai solution o£ tigCl^ * "^ ^^  preoipitata 
foccaod was CiXtorod and tho CiXtrata waa washed with wator, 
concantratad iC£ aolution and aaturatad l?aci aoiution in a 
aaquenca, dried and avaporatad. Tho raauitiny product waa 
an lna«^arablo Mixture of a iaoga nuiil>ar ot poducta* 
(b) To a aolution of o-acatylphyaanoi A (iso wg) in dry 
£>®n2ana (SO nd> wj^ a addad «thanadithi;:>X (Q.2 ml) and 
p*toluanaauXphonic acid (IJ sag) and tho raaction oixtura 
mm 
waa rofXuxad on o i l loath £or 9 houra with asaotropic 
raiaoval o£ watar. Tha aalvant was th^ m partly rataavad 
£ro!a tha reaction mixturu under reduced pressure, followed 
by addition ot water. Tha b^naana layar w^ a washed with 
dilute MaHCa^  aolution* followed by water, dried and 
evaporated. Tha ru; ot tha residue showed i t t^ be a 
nixture consisting mainly o& the starting material and a 
numbar ot other products* 
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wmm diaaoXved in «tli/l«fii«t«t« (20 aiX) and hydroQanatoa in 
tho pr«8enc« o£ paJLIadiua on c«rl3on iS %) cataiyet undar 
prassura (2S-30 liam) tot 4 houca* Tha reaction mixtura 
al tar uaual work up yieldaa dihydirophyaanol A* 
•CoaiPQun^  B (Phvaanol Q) i phyaanal 0 cryatail iaad imm 
chlor9£aeiB««i0trianoX aa coiourlaaa noadtlaa* 8i»p> 232*>33^ 
(p^ Tl jj* 60** (C, I ri, chloroform), af o^dS (iianaiana • 2 % 
fflcrthanol). Zt gave a poaitiva L^Mirsaann-aurchard taat i 
X m * i " 23S nai "V^j^f* « 3430# 3<>33, 3010, 2933, 236 J, 
i?20, 1630. i630, 1604, 1S30, 1460, 1390. ia7&. i i i 2 , 
X07G. 1032, lOlO. 9?1, 93S, ^72, 714 ca»"^ » m^ t ^pm. 0.62, 
y .9 l (3tt aach, a, 2 x quatomary Cj|^)f l .OI, 1.03 (3H each^a, 
J • 7 I», 2 X oacdncijry CH^if 3.63 i l l , a©, J • 10 m, 
-CH-om» 4.ta ( U , toco^a la, -CI»-(JCJ>-) > S.al (H, q, J - l . S t«B 
-C • cjrca-) f 7.53, 8 .1 (3fl, a, and 2H, Od, J • 7 SI 2 m 
raapaotivaly, C^W )^. i^una t c, 73.7 if M, 9.47 r Q^a^^o^ 
raquir«a t C, 7{1.33y ^, 3.4?, par cant r M*54J, 426 (H*122), 
283 (f4«122-l4l), 243 (285-42). 
a9!f)a:Q*t<?f^YlBt>yiiyHll .B t Phyaanol S (30 ag) tiaa 
dia«3lvaa in dry pyridine (o.S aX) and acflftie anhydride 
(0.3 tol) ana ailow<od to a'-ina overnight. The reaction 
mixture wja thsn MorHed up as uaual. The product %r«a 
purified hy chrexRatogriiphy on 4iluMina and oryat^lliaed 
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£eo^ ohlorafocm-aottiuinoi as oolourloas n««<li€i9» n.p« 233^« 
^mtTJ • ^*^' ^*''*' "^'^ '^ ^^ *^* ^® '^'* ^^''' ^^ *^' ^^ '^ ^^  
1462, U97, 1340, 1230, 12S2, 1211, 11^2, 1151, 1119, 
1032, 1035, 931, 973, 330, 817, 717, 692 ca** MH t i>iwi, 0,63, 
0.93 (2 X 3H, A, 2 X (|uatomacy Ca^jy 2*05 (3H, • , -OCjCH^jf 
4.76 UH, broad », -C||-^jCoc^Hj), 3.1 (ifl, doi, J « 10 t», 
-ca-oAc)f s.m (!;<, q, J « i.s mj-J: • oj-cj-), a.is, 7.5j 
(2!, dd, J • 7 and 3 HS; 3!l, .», roapaotivaly, ^gii^)! 
Found I C, 77.19| H, 9.22| ^ ggHg^'^g r«<|u4r«a i C, 77.2af 
It, 9.15 por cant, M^S90. 
Mono~Q*banaQvlohtfaanQl a t Phyaanol a (SO ttsg) waa troacecl 
with bonsoylohloriaa (O.S ml) in ury pyri<lino (o.S tol) and 
ens raaction mixturo waa alloi«ad to at and ovamigtit. zt 
vttm w»ricad qp in uaual manner and purlSlad lay chromato* 
gi:iK>ti>y on aluaaina. Th<i pcioduot waa cryatall iaod fronn 
chlotoCottR-auithanol aa coloudotaa needlaa, n .p . 230-31^, 
^ I t S ' * « 2967, 2392, 1727, 1699, 16J4, 1642, 1621, 1604, 
1453, 1397, 1326, 123J, 1229, 1192, 1119, lOdO, 1033, 9ai, 
875, 716, 692 cm* ,^ iM4H , ppj , 0.63, 0.93 (2 X 3H each, a, 
2 X quatomary CH^ } r 4.73 (IH, m,-CH«uCaCgHe)> S.78 
r 
(IH. q. J • 1.5 M». -C « CfJ-CO-), 5.3S (IH, d«, J « 10 m, 
-ca-o-^-C^Hs)! I . S i - t . ^ , S.os-3.33 (6ii and m raapactivalyy 
2 X t:^*^)» Found « c, 79.0S| «, 3.34y ^43^*3505 raqulraa t 
C, 7 ) . l 4 f !, 3.58 par cant, M%52. 
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ciiXorgifonn-mcithanol «• oalourioas noHKllaai* a .p . 135-37^, 
af 0,12 (Banxone • 2 /» inothanoi}* t<Dp • "^^^ (chloroCot») 
^caevIatj^Qti t Cooipou&a C (SO GQ) on reaction with acatic 
antiisr<Sridtt act<a dlr/ pyridinei Qavo an a;=otato wliich was 
^ l^^h ^qQJJA^^lf 
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Tho p lan t s b^iXonging t a th@ eji..iily AiiaQardt«oe«o^ 
i3uC0d In tha east aim count r ioa v i s* China* Japan* BUCOMI* 
£ndj'<<:hina o t c . Thay a ro res in boaring p lan t s ana t h s 
res ins hava hami ussd for Kh& manufscturo of i s cqus r s snd 
varnishes , in Znaia t h s r e s ro « £ow Q£ thase p l an t s l i k s 
mMM§km assisim&Aka i*» anj mms^ssm smsBS^m i^it^^* 
rtio rosin j^a^wn as c^shsw nut {^. q^cif<3i<y^ >t;al^  L*) sha l l 
a i l in axportad* buc no £iguro3 aro avail>att)lo about tha 
p lan ta t ion and producti^^n af o i ^ i S M a a i anacicdiutiij i#inn, 
!ic»t*;avor« tha res in Crara ^ . 4{)i|<yacdjf^ Linn* i s aliK> being 
used in industry* 
Th@ roainous p a r i c i r p ju ica of tha cashaw nut 
(.lyiiaqnirdilum 9cc4.<iy^t;al<^ L*) was inves t iga ted i n 1S47 by 
^itaadalar ytio reported th^ i s o l a t i o n o£ a non-aoidio, 
vaaioant p r inc ip le ca rJb l and anaoardic acid* which was 
l a t e r pur i f ied by Ruhsoiann and akinner * 3 i i t s tudied 
t he cons t i tu t ion of anacardio acid and l a t e r on .>illay 
proposed the s t ruc tu re jt tatrahydroanacardic acid as 
a->pantadecyl s a l i c y l i c acid which was supported theough 
syn the t ic s tudies of CoKhale, Pat e l and :ihah as well a s 
I z 4 
»a)c«r «kna HaoH • nec^ntly* Tyntan «t a i l Ha^ nst giv«KR « 
now •ynthasis £ar totcahyOffo^anacardlc acia oikl Sitmlly 
cjoeinaad i t s «tructur« (t) oiO &*,;>Qntad0Cyleall(3ylic 
on 
(I) 
6 tS^ Kt^ r and Hack aXao stuilied cha vaaicant principle, 
carcioi ana c^^nstidmcod i t ta i>:i aiii^^d to bhii^yanoi an<a 
uruahiol• 
Latar :>i<iJiqui ®t al* iaaOa a syatcsoatic atudy o£ 
/vnacardiura accicaant^Q L* onU £ucth@r iiaiaiatea thcom 
C9Rpound3 ojmsiy, i<ajin, •^'j^j'^j^^'-'^'l^ ^o# *i»p« 174"*, 
ga i i ic a^ ciO, m*p. 241^, an J .^ajiOin, wiUch wja geovet^ to 
bo Qliagic acid • uooontly, V'/imn ia^latcsa a nmt 
^honai (XX) iiotn tho caahow nut shoii iiriuia ana ia^jditifiad 
i t aa a C-fn'jthylat©d product oi c j r cb l . 
is^'ai 
^ ^ m ^<:>^ OH 
i l l ) 
J^ c * 
0 
Mri^^ ImXmtmaP"mttot^mtol fcioa th« bAVift o£ 
OCII| 
(XXS> 
qpittc t^ttin* hy9«co«id« nTKl M-<lig«ia.io acid liftv« lawMi isoXatoa 
t>f subraouiDitta «c alt « «ihe» alao found jS*sito«t«e3l« 
«^hyigail«t«« iiypamaiOa amd m«tnylQ«lX«t« in th« tandar 
! . » . . ' * <»»>;S . . u , m . . « a . ( -) - ^ l a t ^ m i D «>d I* )-«.t«min 
in tha taata of tha oomiMiceiai vaciaty of eaahaw nut a 
availalaila in tcaraia. 
Tha i#aii Kno^ narking nu«, jgjmffiiCaMa aatO»r4l\W» 
Linn»« (P«a» Anaoardiaoaaat Hindi i ahiiawan) haa found 
uaa in tha Indian ayatan of isadioina in cha fccaataumt of 
IS 
ttmmmititm , apila(>ay and nawoua dabiiity and axtamaiiy 
far laginoay* acsaiaa and oth»r aidln diaaaaaa* Haidu 
rapoctad tha iaolation of a fixad oii« oataehol* anacardol 
and anaaardio acid f roa tha Kamaia of a—acayoua anaQarditi^ i 
izd 
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l»ino* Pilitty mvl sidcUqiui ' iaalattKl an unidUsntifii^dl 
ffiDroph«ool o«iledi ««(a@'-c«rpol and a caft«chc»X a«irivativ« 
naaad bhil4i%i«r^ X« tti'i constitution Q£ which «ra« o«tabiiahed 
ilV) thcx»ugh th« oxidation o£ i t s totrahydro dorivativo to 




The ^i^%j chain wa» aaid to» i»at long unaaturatad 
la 
a ide chain with twD d^utala lionda* Rao and Row ^ huwavar, 
save tha atructura oC bhilawanol aa (v) through tha 
oxidation of aiathylatad lahiXawanol to n-*haptanic acid 
and an aromatic acid proved to tm 9~{3»4-difflathoJcy-phanol) 
actanoic acid Ja/ a atudy o£ tha N»i% and Haaa apactra o£ 
i t a nathyl aatar (vx) 
^ ^ ^ ^ CV) 
OCX>A 
1 ^ 7 
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ttmti HkdJLmmmol i s • niai^ur« of two pn«aolio ocNipoundUi 
^ ^ 
and l# 2-dihydra3(y-3*(9«»taaciQyl.dl«i^-3*»Xi* ) «IMK««CI« (VXXX} • 
(CH.)^ * Ctl • CH - Cl^ - CH • CH - (a^) j ,Crt3 
(VIXX) 
Khitiro <st «1.7 havo alao r«p9rfe«di th« isolation of 
anacacdio aci4 fson gagifg^afpuf <^#Gag(^||ff Lifm« and 
at Mantionx^ *^* aodixim aalt to ba a $x>tant writlialiiiifitiQ a0aot« 
i t s activity tmlvg highar than th«t o£ piparaaina at tha 
•aMa oonoanft ration. 
in via«r of th« intaraat ahoMO in laoooi typa of 
<a«NKi»ouBaa wantionad a£iovo« tha author oarriad out ohanical 
invaatigationa on tha fruita of imigiffftiy gtetflUfW 
1^8 
fUMioocicaix Ei)gl«(i^«0* «^«ic.ir<limco««> growing in south .^aairioa 
and th« rttsuits ar« 4tt«crib«d b<aov» 
ThQ pericsep oC th® laaturo fiuta Q£ Anacicditjai 
qiqant^m*^ ;liinooclc WK 2ngl« w#r9 «xtraot@(S with n-hoxM)«i» 
Canc««itration o£ tha •xtraota undor roducel pureasuro 
yiaidod 9 vioGDUs o i iy taasai i^Uch gav« • heav^ d«poait 
oi a axryntollin® coaas on cooling* 7ho o r / s t a i i i a« t« was 
£racti!>natod tyy ajiciisg 099 of water miscilaio and water* 
imBiiaoiisler •aivcmta without the ua® o£ fUKaiies or aoidB« 
tmon £inaliy a coiouriosij corapound w^s olotainad which 
cr/atolliSCKi £raa n'-hoxana in tho Soon oS atara and 
«ggr«gataa ofi aiiky n<aadiaa* m*p* dl^« ^i^'^ad^i'A*'^'^* 
220« 246* 312 nffi* 
tha campjund, praviaionaliy daaignatod aa anagi* 
gantio aoid, gava a vioiat hlua coiourati'^n with £arrio 
chiorida indicating tha proawnca o2 a phanoiio group* i t 
waa aolulaXa in tha ua laX organic soivanta and waa aiao 
aoiuhla in di iuta aadiuna l>icariaonata aoXution* indicating 
tha praaanca ^£ a carboxyiic group* Tha XH apaotrun o£ 
anagigantic acid aani£aatad the praaanca o£ an acooiatio 
nuciaua (304Q. ISJ5, 1484, 7J3 oa"^), Cii^-Ctl2~i295J, 2865, 
i433 , 1391, 732 cm"^), Ar-C>>jH (3300, 23Ja, 16ai e*"^)* 
l ^ f ) 
Th<i «wi^  apttctruia oS «nagig«ntio acidt emhlblted aignaXs iot 
A t;*cniinaX -CHg-CH^ OJK>U,> (3fl, t , J • 7 itfe at o,3S pj»w), 
-CHj-CJj-Air (2:1, t , J • 7 H» «t 3•all ^Jsra). thcae adjacont 
suoammiG peotona (liV <^ « J •» 7 ana i*S is at: (i»«ii t>«»^  «i^ <3 
I'l, t* J • 7 H^  at 7.43 ;:»pai}> hydtt^mi taaRUod hydox^l 
^^irotans (3'!, bmid a, at 11 .Ol pptn). 
tidthyiatian of th3 cssipoundi with diasa-nathono yloided 
t^icanaonatos, a^^parontly dua t;> th® faothylation o£ the 
cactKixyiic giru>y:;» in the psocdsa* 
.icithyXonagtaantato u&cainoa atova, h^yevar* gava a 
vioiat colouration with farcio chlgrido, indicating the 
ii»raaanoa ot a £raQ phanjiic grc^up onJ i t wj^ s thareCore, 
£arth«r mathylataa ytith dimathyi aui.jih^to and IS par cent 
aquaoua potaaaiim hydcjacida* Tha praciptitatad oi ly maas 
waa worJcad up in tha uaual oarnior w t^an a csdlourlaau 
viaooua 9il» ^2U^3Q'^3« ^^^ o&tainad in an almoat luant i* 
t a t iva yiald w^ioh gava na colouration «ilth farr io otUorida 
•ad waa found to ba inaolutaio in di luto altcaliaa* t ta li< 
apactrua »iyo\*md tha pC9am%::9 o£. &D ars^atio aatar grouping 
(I74i, 1376 am ) , aroaatic nuclaua (3030« ld04 om"^), 
CH^'Gi^-dmS, 2933, 147^, 1199 oa**) but no abaarption 
band for any hydroxyl grouping. 
1 3 ':< 
Prom tho above ob««rvation« i t was otivioua that 
anagigantic acia waa an ac^matic carlaoMs/Xlc acia havifig 
a long tesldtual ^3^1^23" ^^^® Qhmln m^d a phenolic graup* 
Tho nori*-r«HElucibilicy of anaglgantio acid with nyde^«a 
in pr#<s«nca o£ platinuEQ or pddiadium catalyst alao 
aupg»act«a the viaw thckt the aliphatic cidie chain was 
•aturated. zn order to Harther establiah tho nature of 
^ll'Sd**^*^*" °^^* '^^ ' atterapta were siade t j bring alx»ut an 
oxidative cleavage under various cjnditipna* Xnitial 
attoitipta to ojcidiso anagigantio acid with alicaline potaaaiu» 
pectaanganat* in a^ueoua mediuon, alkalino potaaaium 
pecmanganate in acet;»rm, concentrated n i t r i c acid did not 
/ i e ld any cryatal l ine product. £!*inally* i t a oxidation 
with potasaiunai penaanQan;»te waa poaaibdo in aq[ut»oua 
pyridine which reaulced in tho iaalat ion ot i aur ic acid« 
ca.p. 44*^ * The identi ty of tha product was eatatiliahed 
through i t a analytical dat^, a coapariaon o£ i t e paral lel 
and laixed nalting point and auperioaipoaable XU apectrsi 
with on authentic aanple* The formation ot th ia a c i j tau i^t 
have been due to the sp l i t t ing o£ the aromatic nucleus and 
thus the sinplifiied £onaula f^r anagigantio acid cjuld be 
written as (C^K )^ .(ja).(CwjH).(Cjj^J2j). 
xn order to fix tho relat ive positions o£ the 
hydcoxyl* carboxyl and the ^i^i^^^a*^^^^ chain with respect 
to each oth«ar in the hmmmim n!UK?leus« tho oMM^ hyl echtir of 
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msthylwnaoigwntattt traa oxidi«od with pocasaiuin p«nnangiinat« 
in aiueaua pyridirm ftj»iution yiaiding an aoid which 90 
autilioiatian in high vacuo gav« o.-flHithc>xyX ^hthaiic anh/drida-
:ta i<3«nti«y waa a«tal>liah®di b / a ooapairioon oS pacaiiatl and 
miKti^  malting points wich an authfitfitic aats^i® ana au,?er-
iai^aaa£il«i xi^  apactcsi • rhia indicac^td ehac eho car£»X]fJl and 
the uncteqyl chain in «nagigantic acid a^ i^ a in adjauane 
positions t^ aach othar* tho position oS tha h/dcoxyi 
gtou^ rwaainaa undaoidad aa ^-tnethoxyiphthalic anhydride 
in tiio alx>v® oxidation! couid bs obtainad icraapactiva o£ 
wh^h»r tho hydsoxyl group in anagigantic acid ia in or t ro 
poaition to thai carlaoxyl gcoup or to tha undooyi chain aa 
8ho%in in (Xx) and (X) • 
ilHi (X) 
In ordar to aa t t i a th ia point anagigantio acid waa 
docarboxyiatad with aodaliaa to tha oorrasponuing phsnol« 
wiagigantol (Xli}« '^n^2^'^* which was oonvartad to i t a 
taathyi athar (XIII), ^^ 9^ *3o»^ » by dimwthyl auiph^te and 
ii'' ^  
a£iu0ou« |K>ta9«iuni hydro)ii(to l o l u t i o n (IS por c«)t> • ttm 
isathyl «eh«r on ox idat ian with a^pttous potaosium 
p»iraangMi4t« in p / r i d i n e «3Xution v^ioided m^-t^tchoxyl 















thraugh i t s mixod oaiting paint adnd •up«riapoa«l3iIe X<i 
apootedi with an authantio aampia. Thia anowad that the 
undacyX chain and tha hydroxyl function in anagigantol 
ara in fl»«ta position to aach othar ana tharaCora tha 
atructura ot anagi^^ntic acid e^uia thua ba wcittan aa 
Ux) aa in tha aisova acha«Mi» Ractsmtly, Tynan and jurrani' 
hava aynthaais«d itfiagigantic acid and contirmad i ta 
atructura aa U l ) . 
It l8 lnt«frostiiig t a IXICQ in th ia connoction that 
in tha i a c o l ty^o of ecKaiiouiicia i iuiatod m> t^e tmm tim 
ozhQV iMoSsmta QS th<3 rinacjrdiacdae ttxaily, a saturated 
''11**23'"®^^ ® chain has rK>c bean hithacto laot witli-a 




f3ffi8R|H«iTJU. ^ y , .<;a>^ ff|8R u 
4 * '' 
Th« poricarp ( i kg ) o£ tho mature nxxtm a£ aS§9ilI^iSr 
9iQ§ll&iy@ fittiicock ox znQlm wtr® cdpe^itodly perooiatAd nith 
potrsl n thar (60-so^) at th© ordinary teoiparature aod th« 
coaii3iR«(S ttxtraota imico concent rat oa in vacuo tMtlov SO^. 
fh« daric brown coivsantrjitto vria k«^t in tha cold £or a f«w 
days tfhon a dapoait of cryatall ina taatarial. was obtalnad 
which aftar maooration with ooia potrol other waa f l i tarad, 
m.p. 03-74° (37 9 ) . 
.^.tq^^fifitio ,^ <?ir^  t Th3 cmda product* aa obtainod alaova 
waa rapaatadLy oryataliiaod ttom n'-haxano urtuin i t Cinaiiy 
yiaidod tha pura peoduct in tha £oi»a of atarn and aggragatas 
o£ aiiKy naadlaa* m«p» al^, Anjgigantio acid gava a 
vioiat blue colouration with Carrie chlorida and was aolubla 
in di luta oodiun hlcarisonata aolution aa wall aa in di luta 
alkaliaa* It waa aolubla in th,} normal ocganio aolvanta. 
on drying to conatant waijlift in vacuo ovar Pf^B *^ ^^ ^^ 
gava }f^^ 220, 246, 312 wo » V ^ ^ f ^ , 3494, 3040, 29SO, 
2ddS, 2S71, 1681, 1629, 1S3S, 1494, 14Sd, 1391, 1314, 12S6, 
122S, I17a, 1133, 892, i34, 31?, 733, 7S3, 732, 709 aa**f 
*HR t ^P». 0«89 (3H, t , J • 7 \u, tanainal -Cil^-CJf^), 
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1.2a (19% •» with • broad tMuio* -(CHj)^ t 3.011 (a>f« t , 
J » 7 HB« -CHj-CHj-Cgllj) f 6.d, $.93 «na 7.43 (IH, dd« J • 7 
and 1.5 m» 1% dd, J • 7 and l . S its and 1H« t , J • 7 » 
roapttctivaly, thrao adjacent acc^njitic pcptona)} 11.01 
(2H, bc^ oad «, hydc^on bonded hydeoxyl pcotona)* m\XDd t 
C. 7 3 . 9 | H« 1i>*'?f €9* wc. (titfcttlon)* 297f AjB*aalC« 299r 
aotivc»-!f« 0.66 y o CH^  (2^«laa«l)« n i l f n.wt (Raat), 292f 
^13^23^3 *!^ «^ '^'^ ®* • ^* f^^^t 'J# ^^'^t H.rwC, 292f actlve-H 
(fiozr twD)« 0«3d per o^ NOt. 
iafft;,ftiyUt;l9n gg .il»^ aq4q4»^ 1i^ ff..ft<?4a t Anagl^antlo acid (1.5 «) 
diasoivod in 100 eol a£ ethar was troatad vlth an aiecesa o£ 
acharaai di«K(»Mrthana oo that: a pareaanant y@llav colour 
«faa obtainod. Thara was vlgoraua avolution o£ nlte\c»gan 
and tha ft»lutlon waa Kapt avamight anJ again trcsatad with 
a eew ai o£ dittBonathana to a pairaumant yallow colour and 
Hi^t ovamight. Finally* tha aolv^mt waa d ia t i l lad off on 
tha watar iMth whan a oolourlaaa viaaaua l iquid waa obtainad 
nfhich waa driad In vacuo at tha ordinary taa^aratura to 
conatant waight ovar phoi^horoua pantoj£i<3Ui. 
Mathyl anagigantata waa inaolvibla in aodixm bicarbonata 
*>lution and gava a v io l at colouration with farric chlorida. 
I'ha driad aanpla on analyaia gava C« 7 4 . 5 | U 9 .91 | act ivaf i , 
o .32 | oCily 10.35r ^i9%o^:i raquiraa > C, 74 .5 | % 9 . 3 | 
activa H<£or ona), o .33 | aCH^tCar ana>, 9.6 par cant. 
1^6 
tl g) wa« <3i«»9lv«d in loo ml o£ IS par awnt potaasluoi 
h/aesxlds »9iuti9n «na ai^athya. «ulph4ate (25 otl } was 
•<3d«S aKDpvivo with Cijnttnuaus •tiering, hfltet tho 
cooiplot«> additioo a£! aiaoth/i •uiphato« tho reaction 
ffliiRtur* wati mmde aikaiine with the addition of a furthor 
qMantity oC aiKaiina «>iutioD (IS por cesit)« wanaad on 
th9 watar l>ath ana oxtraoted with ather. Tha etnereai 
aolution waa waahad with watar« driad ovar aauiuai auipHita 
ana £ra«d o£ the aolvant. Tho roaiduai coiourlaaa 
viaoaua iiquia waa obtainad in an altnoat qpjiantitative 
yiaia, gava no colouration with £arric chlori<3a ana was 
found to ba inaoii^ aO-a in diluta aXHalias* Tho aasx l^o 
uriad in vacuo ovar P^ Og o«va ^^^^^ t 3030, 2933, 236S. 
1743, 1604, 1479, 1276, 1199, ' i l i2 , KXiO^  970, 33*, 313 CoT^t 
found I c, 79.3 | H. lo . l f activa-'H, n i l | oQHy IT.Sf 
a^o**32^ 3 ^^ l"^ *"®® • *-• 75.0f H, lO.O, oC!i^  {toe two), 
19.3 par cant* 
QUk49l4or? .afi tMfltoayitlg,.tgAa..t Anagigantic acid (2 g) 
waa Aiaaoivad in 30 inl o^ pyridine and tna aalution waa 
dilutad with 10 ai o£ watar. Tha aoiution waa hoatad on 
tha watar bath with alow addition throughout ot «nall quantitiaa 
o£ wail powdarad potaaaiua panaanganata (10 g) undar vigoroua 
•tirring. init ial ly, tha daoolour^aation waa iuiC4% but aftar 
tha oonplata addition o£ potaaaiua p«»riaanganata thara waa a 
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•light; p«rtta»g«n«t« colour and ttm r«*ct:ion oijctura wa« 
fturthfiir h«3te<2 for I h;9ur» I t wao o<x>ltt<l and fiiitaraa - tha 
raaidtual m«nQ«un«aa diaicl<3« procipitata wim rif^aatAdOly wiahad 
i n i t i a l l y with aoatona and thmi with Ixii l ios iMtor* Tha 
•dlvanta %«ara diatilla<3 ofif undar raducad proasura and tha 
aqpaaoua raaiduo VIA» coolad and aoidiSiao* yinmi &Q0 rag o£ an 
acid was obtained vihich aCtar rapaatad cryataaiiaation ttom 
alcohol £inal ly gave £ino naadlaa. m.p. 44^'. Aftar drying 
to conatant i#®ight ovar phoaphotaoa pantaxidhi in vacuo i t 
gava C* 11.39^ l, 12.121 C|^2^4^ r#qiira» t C, 72.00| 
H» 12,00 par cant* 
fho identi ty ai tha acid with laurio acid MXU 
aataJbliahad thr;>tjgh i t a analytical dat>i, a o»capari4K>n o£ 
i t a paral la l and nixad Esalting point a and atipariii^toaable 
IH apactra with an authantic aa«pla« 
Q^44»t,Agft,,a.S,A5a.,aii<;ny4!rti^E,..QS^«!»a^liyl a8.iqji>gai^«sj t Tha 
oathyl athar of egtathyl anagig«ntate (l*S g) waa diaaolvad 
in 20 ml of pyridine and dilutad with 10 cai ^f watar. 
Powdarad potaaaiun pacmanganata (6 g) waa addad portion wiaa 
with oontinu:»ua at i r r ing and haating oi tha raaction 
mixtura on tha watar bath. Tha oicidation waa coapiota 
aCtar 2%. houra. sulphurdioxida waa paaaad thi:v>ugh tha 
raaotion nixtura and tha acidic aolution waa axtractad 
With athar and tha atharaal aolution wui waahad with watar. 
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ddoa oir«r anh/dcau« •odium sulpliate «n<i tr—d ot tha •Qlvtmt* 
Tho r«9iduo on •ubLiaation in vmoix} yioidud a>lourX«»a 
ccyatAllino prisra** o*p. 160*^  (o*«Qthox/ phth&Llo onhyarid*}. 
i'ound t C, eo .87f H, 3.331 ^^ ^O^ r«quiCM t C, 6 0 . 7 , H, 3 .4 
pot c»nt. The id«ntity oS the cryatallino peoduct «m« 
astoMiahod H^ a coopariajn oC parallol and tttixad attlting 
poines with an auch^mtio aoiapio and flu^orlsapQjiiUala ZA 
apoofeiTii. 
iiia<gacl?afyltt?4g'? gg .ftB>»ia4aii? ,^ig .agliil * .%nagigontic ac id 
(2.3 9) was halted wich •odaJ^ JUctQ und^ at r#daood pcasaure 
00 tn# o i l bich at 179*' and finally undor high vacuo %mon 
i t gave a colourleaa liquid, a«iagigantol# %Hiiich g«-ve a 
blua colouration with Corrio-chlorida. Founa « C. sa . lS , 
H« ll .S3t 1^^ 7^ *23^  r«Kiui>^ 09 9 C. 3a.2| M, 11.3 par c«Hit. 
EgfeHYitUQ'! gg f«?aaA«tll1igl t ^m^tgigantol (1.3 g) was 
mathylatad with dimatliyl aulphatei «md aquooua potaaaium 
hydroiiidtt ilS por cant) aolucion, aa in tha cano of 
aathylation ot anagigantic acid. Tha mathyl athar oC 
aoagigantol did not giva any colour with £arrio chlorida. 
Tha aanpla driad ovar phoaphoroua pantaxida undar vacuo 
gava c, 31.dl | H, 11.721 c^ gH^ o^ ea<2uira« t C, S2.44y 
H« 11.44 par cant. 
w^ c 
QK4aiit ton 9l? •fftlityyt.tlllf ff ...9fi §PigAflai>tgl « Th0 a«thyX«th«r 
oi mamtiQuntol iX g) wan dltwDlv^d in pyridina (20 aa) and 
lo ai Qi w«t»r. Tn& Acilution uaa hciacod oi^  tha wator 2>ath 
ana traatad poctian wiaa with powderad potaaaiuai 
panRanganato (5 g > un£&ar eoneintjoua atirring. Tha 
oaeiantian vtaa oo«pieta a£tar 3 lioura* The raaction iXkixtura 
was uDiricad v^ in th«t laannar aa daacribod in tha caaa oC 
oiUdatlon j£ nuBthyiathar al? laathyl anjigiacuitata. A 
colouriaaa cryataiiin^ aubatanca waa otstainad in tha Soma 
o£ £ina naadlaa aftar cryataiiimation tm.u watar, o«p. i io^ 
(oH^athsxyibafwaio acid>« Tha aaopie driad uodar vacuo 
ovar phoaphotDua pantoicida gava C, 63»6&| tt« S.aay ^a^^^p^ 
raq^iraa i C, 63«iSf ;i« 5«23 par <;»Mit« 
Th0 idantity oC? tha pes^ duct w^ aa aatabliahad thct^ ugh 
i t a oixad maicing point and av^ariopaaabXo IM apactra with 
an authtsntic aarapia. 
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c,9„«,„<? ,l»,V.t..;,Q ,»!,.§ 
irvoont iMlvancM i n tho «n«Xytical, t(eQlmliy«i ^^ E^ I^ icKl to tho 
i»9i<itio» «nd structuiTtt ttluoidtttion of ttm stASoifls* £t «X«9 
iimlu<3«« tD9 l i a t of •tioauiataRo typo o£ eoaommom iaolatod 
«nd char«et«ri»«(S <Siiriiig tho $>«ric»d 1993 to 1971, ^kott hav* 
t^ atm dlaa«i£iod and s^acodi in six tablaa «lono with t h * 
piiincQ o£ ttKiir o r ig in . 
The hoscaiMi oid^raot of poMOaradi • • •d« of th« plants 
o» chcoiHitography yioldad P'*«ltioatorol and tmo unknown 
ateoola daaignatoa aa phyaanol ^ ana ph^aanoi a* Tba 
•trootura j f phyaanoi A ana phyaaooi B hava i>aan proposal 
on th£» baaia of phyaicoehaaleai <Sata anti Oagradativa 
atuaiaa* 
m * gltiwy f^fiA f^ivaatioa^iop of Anaoardiuy piaaptai» ffanoook ax cngl* 
Tha banana axtract of tho paricarp o£ tna «atura nut a 
yialdad a aaw eryatai l in« phaooiic aoia, daaiQnatad aa 
Miagigantie acid, ina atructura of anagigantio acicl t%M^ iiaan 
ailuei<Iatad by tha apaotroaoopic and dagradativa atudiaa. 
%|^ (^ pya|^»g^4^^ 
nmrmndem fCuBMr shania and v.ia« h^aciM* ZIMU«II JI 
Ctiom.* J, 99 <JL966)* 
2« Structure o£ AntQlgantlo Acid tmlaktma irom 
aiiaraa and V«{}« tarsia* xndiaai J* Cham.* J« 
S04 (I9ft6>. 
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